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COKE OVENS 
States Company. It has acquired all the patents and rights in the 
United States and Canada of the Franco-Belgian Coke Ovens Corporation of B 

gium) for the construction of the several types of Piette System By-product Coke Ovens 
wd Plants.— 
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More than 1500 Piette ovens have been built and are in operation in several countries 11 
kurope. Previous to the organization of the Belgian \merican Coke Ovens Corporation, 

demonstration battery of Piette ovens has been erected at the coke station of the Laclede 
Gas Light Co., St. Louis, Mo., and is being successfully operated by the latter company afte: 
very minute tests and measurements of yields were made during thirty consecutive days 


Inspection of said demonstration battery is invited and complete information on the 


remarkable yields shown by same will be supplied on application. 





he ovens are of the horizontal type with vertical flues, transverse regenerators and re 
versing arrangement. The construction is the simplest there is and the shape bricks are less 
numerous than anywhere else. The maximum of stability is attained by building the ovens 
proper on an absolutely rigid monolithic bloc 

The method of feeding the heating gas by regulation tuyeres cnables a distribution at 


every point of the oven walls of the exact amount of gas required for ay rfect COOKING 







The regulation sections for the control! of the gaseous currents are calculated before co 
struction and exclude the need of numerous dampers and sliding bricks 

The simplicity of the regulation has been exceeded nowhere 

he checkerworks of the reveneraiors situated in the longitudinal galleries are crossed 


transversely by either the waste gases or the air, securing the equaliza 


f 
f 


ture in the whole battery without preventing the isolation of any one « 






he arrangement of the galleries in the foundations realizes a superior cooling of the 
waste gas by the incoming combustion air besides reducing the loss of heat by radiation 











The BELGIAN-AMERICAN COKE OVENS CORPORATION is prepared to contract 
for the building of Piette By-Product Recovery Coke Ovens, with or without recovery of 
heat. also for plants for condensation and distil 
monia or concentrated liquor, recovery of benzo 
products: volatile alkali, benzene, toluene, xylene, naphthalene, phenol 





lation of tar, production of sulphate of am 
| and carbolic acid, manufacturing of pure 
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The Design and Application of Atmospheric 


1 he 
] 


of gas 


combustion, the 


Corie of 
41 
hen 
} 
ind 
| he 
when Bunsen devised the 
burner or, more properly, 


Burners 


Notes Made as a Result of Careful Study 


term atmospheric burner is meant to include 
ul burners using the Bunsen principle in which a jet 

gas at ordinary distribution pressures is made to [it 
entrain air from the atmosphere before reaching 
gas and entrained 
led through a mixing tube to the burner proper 
| burning as they emerge from the burner ports If 
use of this type of burner dates from 1855, even 


By THOMSON KING 


whether they 
principles g 


overning their « 
insen’ 
the ] 

air being burner design 
subject. 


and very litt 
the gas | 


uniformly good and 





the mixer, that bears his 
name and revolutionized 
the burning of gas. 

From the introduction 
of manufactured gas until 
1855 gas manufacturers 
and users were content 
with open flame burners, 
allowing the flame to 
spread out and expand un- 


til it could reach the 
amount of oxygen needed 
for combustion. This 


method necessarily result- 
ed in a large low-tempera- 
ture luminous flame and 
imperfect combustion, if 
the 


We are sure that gasmen will 
agree that the article Mr. King 
has written is one of the most 
valuable that has been published 
in years. The data contained in 
it are of immense value and should 


certainly prove a mighty handy 











yurners in ge 


might be improved by a study of the 


lesign. From the time of 


revolutionary invention until quite recently 
ittle or nothing has been added to our knowledge of 
le has been written on the 


neral use were perfect or 
efficient, this complacent 
and self-satisfied attitude 
might be justified. but as 
a matter of fact the burn- 
ers that we see around us 
in every-day use are very 
far from perfect and in 
many cases distressingly 
inefficient, due to poor de- 
sign or faulty application, 
nor 1s there any uniform- 


itv in the practice of the 
n anufacture rs. Good 


practice has not driven 
out bad practice, and we 
buy and use good and bad 
burners with little dis- 
crimination as to quality 
or efficiency. It is there- 


fore evident that there is 


flame was confined or a large and truitful field 
restricted in space. Bun- reference at all times.—Editor. for investigation of ways 
sen showed that if the gas 1 means for tmprove- 
were allowed to draw in ment of design, and for 
some air before the com- improvement in practice 
bustion zone was re ached, ] pplication of burners 
the flame became blue and ifter they are built 
non-luminous, and at the lhe d f better 
e time ch hotter standing of burner 
nd more « entrated, and that this flame could be lesign is particularly pressing at this time, wl tre 
ed ricted spaces, as under vessels, without mendous increases in the cost iS iking have 
eri stion or the deposit of carbon. mposed higher rates and ma e necessary than 
Insé le isn used to burn by far ever before, the highest ssible efficien tilt; 
I oportion of all gas sent out by Publ 
The proper desi F thi n investigatio1 already been 
n t ( I t ts beginning sugges by the 
( ni ot gas and manut s of gas al fuel cor it f the Am« in G \sso 
‘ to the whole indus S ( been ca { gineers of 
t til recently er rece e Bure Standat e res nd experi- 
t l { L¢ Ssery ¢ There | en r\ el ( \lessrs Ber d B Dau? ind 
tl d entific investigatior t it s { the Bureau « tat een 
ples governing burner design. It has been very he highest ty and will be eat lue to t 
o build burners that would give fairly satisfac- industry if properly studied, digested and applied. It 
esults Lhe have been built largely on rule ) vers pel ents on both artificial and natura 
of-thumb principles with verv little thought as + vas burners and much of 1 is been made availabl 
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by publication. The writer wishes to acknowledge 
his indebtedness to this work for parts of the data 
presented in this article. 

Since our subject is a large one and a clear under- 
standing of terms is essential, we will, even at the 
risk of seeming too elementary, begin with a few sim- 
ple definitions of what certain terms mean. 


Definitions 


he term “burner” will be used to designate the 
whole assembled appliance which handles the gas 
from where it leaves the supply pipe to the point of 
combustion. 

“Burner Cock”—The cock or valve controlling the 
flow of gas from the supply pipe or manifold. 

“Orifice’—The opening from which the jet of gas 
enters the mixing tube. 

“Mixer”—The casting which holds in place the ori- 
fice and air shutter and encloses the orifice. 

“Mixing Tube’”—The chamber into which 


the jet 





Spe “ific 


Gas Gravity 
1] cpp ental race ded anita eee ee eae 0.0692 
1h Sarna teeter BS area gaia gl ore trite oo eter . 9.95% 
tS Re eae ar een eee eee ee eee eee .-» O:86% 
Re Ber a oS aressuara cee Se tained ne ees 0.898 
Natural gas—Pittsburgh ............... 0.55 
RSE ION ikke cers mk cheweale® OO amen we Od 0.42 
COR) CBS —IOR ogg ccicccwcuwesesscsovvonwes 0.40 
C arrseted Water GOS .c ccc ciidiseccvaksnseos 0.60 
Ie WEEE OOS 5.n i dkkccvccedvcesecasvcecver 0.60 
PER in 5 ois a dk ale Siew ws wales Sas 9.81 
RPEAME-SUTMROE. COG oc io bch bc bwkeerdiwerewecee 1.00 


definite proportions with the evolution of heat. The 
heat is the product that we desire and it is always our 
desire and object to direct as large a proportion of the 
heat evolved as possible to accomplish some definite 
result. The burner is the tool by which we endeavor 
to accomplish this object. Its perfection and success 
must he judged by how well it performs its work. 

In building burners, we must deal with different 
kinds of gases with differing characteristics, which 
will influence the behavior of the burner. It is impor- 
tant for us to understand that for all gases that do 
not contain a large proportion of inerts, the volume 
of air necessary to burn a given volume of gas is very 
nearly proportional to the heat in the gas. In other 
words, the B.t.u. per cubic foot of mixture of air and 
gas in correct proportions for complete combustion is 
practically the same for all combustible gases, or mix- 
tures of such gases. The following table shows the 
characteristics of most of the familiar gases and its 
last column illustrates the very important principle 
just referred to: 


Combustion Data on Gases 


Cu. Ft. Air Vol. Air B.t.u 

B.t.u. to Burn Cu and Gas Per Cu. Ft. 
Per Cu. Ft Ft. of Gas Mixture Mixture 
326 2 39 3.39 96? 
325 2.39 3.39 953 
1,009 9.57% 10.57 954A 
1,477 11.96 12.96 114.0 
1,084 10.27 11.2% 96.0 
580 5.21 6.21 94.0 
910 4.43 5.43 94.0 
575 5.02 6.02 94.0 
295 225 3.35 91.0 
144 1.05 205 70.0 
9] 0.67 1.67 54.0 





of gas flows from the orifice and into which the pri 
mary air is drawn. 

“Air Shutter’”—The movable piece which controls 
the opening through which primary air is drawn into 
the mixer. 

“Burner Head”—The part of the burner containing 
the burner ports and into which the air-gas mixture 
flows from the mixing tube. 

“Burner Ports’”—The holes in the burner head from 
which the mixture of gas and primary air issues and 
burns as it emerges. 

“Primary Air”’—The air drawn into the mixer by 
the entraining action of the gas jet. 

‘“‘Air-Gas Ratio”—The ratio of primary air to gas. 

“Secondary Air”—The air taken bv the gas flame 
from the surrounding atmosphere to complete com 
This will equal the difference between the 
total air needed to burn the gas and the amount en- 
trained as primary air. 


bustic n 


Principles of Combustion 


It will be well to review briefly just what happens 
in our atmospheric burner before we 
cuss how we can make it perform its functions most 
efficiently. \We must alwavs remember that combus 
tion is a chemical process consisting of certain reac- 
tions, the ultimate result of which is the combination 


of hvdroven and carbon with the oxve 


pre ceed to dis- 


en oft the air mn 


What Happens in the Burner 


When the burner cock 
Sines 


is opened, gas flows through 
the area of the orifice is much 
smaller than that of the pipe leading to it, the velocity 
of the gas as it flows through the orifice is much 
greater than in the pipe. The orifice velocity for 0.65 
gravity at two-inch pressure is 113 ft. per second. 
The jet of gas leaving the orifice enters the mixer 
and flows through the air in the mixer. As soonas it 
leaves the orifice the jet begins to expand. The par- 
ticles of gas moving in contact with the surrounding 
air entrain and carry with them particles of air; thus 
in the mixer we have the movement of an expanding 
gas jet and of entrained air. The mixture moves for- 
ward in the mixer tube and from the mixer tube into 
the burner head. The velocity of the gas jet after it 
issues from the orifice has been greatly reduced as it 
expands and mixes with the air and by the time the 
mixture leaves the ports of the burner the original 
energy of the jet has partly dissipated by friction and 
eddy currents, and partly converted pressure 
head by creating a pressure in the burner head. The 
; ’ 1 the burner ports 
and burn from them with the addition of the secon- 
dary air taken from the surrounding atmosphere. 


the gas orifice 


into 


jets of air-gas mixture issue from 


General Objects of Design 


The ideal burner mav be defined as that burner 
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which will make available for useful work the largest 
proportion of the heat units in the gas, and which at 
the same time will be reasonable in first cost, re: 
ably durable and entirely free from operating trou 
bles. ‘To attain 


design. 


these conditions are the objects of 
lo restate them in the most general terms 
we are concerned with transferring the heat from th¢ 
vas into the thing to be heated with as little loss as 
possible and with producing a burner that will 
no trouble. 

We will next inquire into the general conditions 
favoring high efficiency lirst, it is evident that the 
reason the heat leaves the flame and enters the thing 
we are heating 1s because of the ditference 
ature between them, and therefore the 
Hame, the greater this ditference, the steeper the tem 
perature gradient, the more rapid the flow of heat and 
the higher the efficiency. It therefore, that 
in general we should design our burner to giv 
maximum flame temperature possible. ‘The maximum 
flame temperature would be reached when all the air 
necessary for combustion is admitted as primary air, 
but since this is a condition that we cannot attain 
with the gas pressures usually available, we 
seck to make our primary air as large a proportion of 
the total air as ] It is also important that, 
having developed as high a flame temperature as pos 
sible, that the flame be brought into intimate contact 
with the thing to be heated in order that the heat 
transfer may be effected with as little loss as possible 
Of these two primary objects, the first 
tained by proper design and the second 
placing of the burner. 

Difterent processes would suggest burners of dif 
ferent characteristics to get the best results, and this 
is also true for different kinds of gases and different 
pressures: when, however, burners are designed for 
general use the best that can be done is to compro- 
mise on a good average and make them so that, with 
simple adjustments, they will give satisfactory re- 
sults over widely varying conditions. 

()n the other hand, when the burner, as ts 
case in industrial work, is designed for some partic 
ular application at a particular place, and for that 
only, the design may be modified to give the maxi- 
mum results for the particular conditions under which 
we know the burner will operate. 


ivé 


in temper 


hotter the 


follows, 


rive the 





must 


¢ ssible. 


} 7 
may be at 


by proper 


ften the 


The object of this article is not to present a 
plete treatise on the design of all kinds of atmospheric 
burners, but rather to state and define ele- 
mentary yet important principles affecting the design 
of all burners and give certain data that mav be 
ful in the design of particular burners. At the 
time, to give a few rules that may be used as a guide 
in design work and a help toward standardization of 
practice, and a correction of some of the evils from 
which our present burners suffer. 

When a burner is designed for general use. it is 
wise to remember that pressures may be decreased 
easily but cannot be easily raised, and that the same 
is true of capacity and air-gas ratio. We may there 
fore itemize the objects of design as follows: 

For a given size and Weight, the burner should have 
a maximum capacity: this means reduction in cost of 
manufacture and ease in handling. 


COM 
certain 


Wwse 


same 


The burner should be capable of operating with a 
high air-gas ratio. This means an intense, concen 
trated, high-temperature flame, small head room, per 
fect combustion and high efficiency. 


Che tlame ehould be of unt eight on al ts 
of the burner 

Vhe fan ust not flas! or 
when turned dow1 

he tlaine must not blow away. 

lhe burner must operate satisfactorily over a rea 
sonably wide range of pressure and change in the 


composition of gas. 
lhe bur 


UI unduly 
shorten its 


ner must not becom« SO hot as to 


useful life. 


It must be reasonable in cost, strong and durable 

In the attainments of the preceding qualities, we 
nust never sacrifice other items. such as convenienc¢ 
simplicity and safety. . 


[et it also be remembered that for certain work, all 
of the above qualities are not essential and that we 
must always consider our application thus—for a 
space heater, we do not particularly care for a high 
air-gas intense flame: in fact, a yellow 
ame might suit our purposes as well, or better. 

o yroad]y defined the objects of design, we 
consider in more detail, the design of each 
1) ing when possible data that mav 
design of specific burners. 


ratio or an 


ull bur a 


be used in the 


The Burner Cock 
For the control of the admission of the gas to a 
is undoubtedly superior in many ways 
the use of globe valves persists on 
some appliances. The cock should be of ample size 
and strength. At present a great proportion of our 
burners are fed by cocks that are too small and poor 
results. On this account, and also due to 
poorly made cocks, a very great proportion of the 
maintenance and complaint work of gas companies 
could be traced to burner cocks. In this simple and 
apparently unimportant detail of our burners, there 
is room for great improvement, which is especially 
needed now as the tendency towards lower heat unit 
standards is making the need for liberal sized cocks 
more important every day, and the high cost of labor 
itally important that maintenance and com- 
plaint work be reduced to the lowest possible point. 
The following table will insure cocks of adequate 
size The table is for straight cocks; angle cocks will 
have lower capacities 


burner, a cocl 


to a valve, vet 


service 


makes it \ 


Capacity of Burner Cocks 


Maximum 


Nominal 


Size of Rate on \\ hich 
Cock Should Be Used 
2 I rer aerer eee cen ete ae 30 cu. ft. per hour 
Nok et ee One 50 cu. ft. per hour 
SR as iS 8 th eck, Scat, Bai . SO cu. ft. per hour 
AE RS See ae oP, Heer ac peer m0 cu. ft per hour 
4 ee or ee ee ee ee ee ee 260 cu. ft. per hour 


The Orifice 


The function of the orifice is to allow the 
amount of gas to flow in the form of a jet 
mixer tube and to properly control the direction and 
form of the jet. The flow of any gas through an ort- 
fice when the pressures are small, as is the case with 
the orifices we are considering, is expressed by the 


proper 


into the 


familiar hydraulic formula, v V 2 gh. 
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\here v is the velocity of flow through the orifice 
¢ is the acceleration due to gravity, equals 32.2 ft. per 
second, h equals the height of a column of the fluid 


necessary to produce a pressure equal to the orifice 


pressure. From this we can develop a formula adap- 
ted to the calculation of the flow of gas through burn- 


er orifices which, expressed in convenient terms, will 
be © 1658 K A WYP — S. 

\\;here O equals orifice capacity in cubic feet per 
our A equals area of orifice in square inches, P 
equals difference of pressure between the two sides 


of the orifice in inches of water, S equals specific 
gravity of gas, K equals a constant depending upon 
the shane and type of the orifice and known as the 
coefficient of discharge of the orifice. This constant 


ranges from 0.60 to 9.95 for gas orifices 

'rom the above formula we sce that the flow of gas 
through an orifice is directly proportional to the 
square root of the pressure and inversely proportional 
to the square root of the gravity, and will also vary 
with the type of orifice 

(rifices may be divided into two great classes 
which we will call sharp edge or thin orifices and 
channel orifices. Examples of the two classes are 
shown in figures 1 and 2. 

\ccording to a well-known principle in hydraulics, 
a jet of uid contracts when it issues from a thin ori- 
fice, but if the orifice is lengthened so that it becomes 
a short tube or channel, this contraction of the jet is 
suppressed and the flow is increased. Of the two ori- 
fices shown in figure 1 the channel type will pass more 
gas, other things being equal. 

lhe majority of orifices found in gas appliances are 
of the channel type; therefore, in presenting data for 
use in selecting orifice sizes, this type will be con- 
sidered. The writer has carried out experiments with 


Fig. 1 Fig. 2 
Sharp Edge Orifice Channel Orifice 


! r of the orifices found every 
mercial use, and this investigation showed 
e average value of the constant for the orifice 
standard appliances is 0.90. That 1s where 
f the channel is about equal to the diam- 
Tne o nce 
ter has recently estigated three tables 
+ : the 7] r ras +] O11 } ( sficec 
se gave values which were t 
< ) rl ext was ve I low 
1 | ( nreli bl es 
P 1 ndred vo ee ‘aot | 
1 ; the Ww of vas ) } 1 
I culated on tl \ 
é r ( ( r ( i d k ( i! 
ne this table e sive conversit es 
figures of the table mav be readily cor 
ted to other pressures and other gravities 


1 


Flow of Gas Through Orifice 


Dec 
0.0156 
0.0312 
O.O469 
WOH%D 
O.07s 
O.0785 
OOS] 
O.OS2 
O.OS6 
O.OS89 
0.0935 
0.0937 
0.096 
OOS 
0.0995 
0.1015 
0.104 
0.1065 
0.1093 
0.1] 

0.111 
0.113 
O.116 
0.120 
0.12: 
O.1?S85 
0.136 
0.1405 
0.1406 
0.144 
0.147 
0.1495 
0.152 
0.154 
0.156 
0.157 
159 
0.161 
0.166 
0169 
0.1719 
OWS 
0.203 
0.218% 
0 ?34 
0.250 
,~HDH 
{) ~~] 
MH on ) 
n 24 
YO 3900 
» 1 ) 
f) gy 
( 
4 

1 A844 
0.500 


Morse Drill 


Gauge Size 


t] 
10 


39 


Priow 

Cu. Ft 

Per Hr., 2 
Are In. Pressure 
Sq. hh 0.6 Sp. Gr 
0.00019 0.5? 
Q.OO007EF ..4 
0.00173 . 7 
0.0031 S.4 
OOO 13.0 
O.O0O48 13.0 
0.0051 13.9 
0.0053 14.4 
Q.0058 15.5 
0.0062 16.9 
0.0069 17.8 
0.0069 [7 S 
0.007? 196 
0.0075 20.4 
0.0078 i 
0.008] po 
OW OOR8S5 zag 
0.0090 74.0 
0.0094 25.6 
OY OOOS 25.9 
0.0099 96.4 
O.O1L00 >t 2 
0.0106 28 9 
0.0113 30.8 
0.0125 23.5 
0.0130 35.4 
0.0145 39.5 
0.0152 {? 2 
0.0155 422 
0.0163 14.4 
0.0174 17.4 
0.0175 17.7 
0.018] 19 3 
0.0186 50 
0.0192 2.4 
QO.O1LO: » 
0.0198 40 
0.0203 A 
0.0216 ~ S 
0.0?°6 614 
() { 4 
t) ) ' re 
) S8.5 
0.03% 1? 
i.) , 1? 0 
00491 2 ) 
i) ] ) 
() Of Ho 
ma egg 
t) ee | 
>t) } 
() 9%? ~ 
016 Q 
() () 
( Q ) 
() TOF ) 




















October 22, 1971 





AMERICAN GAS JOURNAL 363 
7/32 0.5312 F- 0.2216 60-4.0 entrainment of air and conduct the air and gas to the 
9/16 0.5625 0.2485 678.0 burner 
19/32 0.5934 0.2769 799.0 \We have already shown that we should aim to de- 
/8 0.625 0.3008 836.0 sign and build a burner that will entrain the maxi- 
21/32 0.6562 0.3382 923.0 mum amount of air and that will operate satisfactorily 
11/16 0.6875 0.3712 1,013.0 on a minimum of pressure. ; 
23/32 0.718% 0.405% 1,100.0 \gain we see that the design of the mixing tube is 
3/4 0.750 0.4415 1,205.0 a problem in hydraulics. We have a jet of one fluid 
25/32 0.7512 0.4794 1,307.0 moving in another. We can get the best results by 
3/16 0.8125 0.5185 1,415.0 observing certain rules as to the shape and propor- 
27/32 0.8458 oe ).5991 1,925.0 tions of the various parts. The shape best suited to 
7/38 0.875 aS 0.6013 1,685.0 the mixing tube is the form of the Venturi tube. This 
29/32 0.9062 ae 0.6450 1,759.0 form has the following advantages: It will allow the 
15/16 0.9375 os 0.6903 1,€83.0 expansion of the gas jet, the entrainment of air and 
31/32 0.9689 . 0.7371 2 020.0 the mixing of the two with the least loss of energy, 
| 1.000 7 0.7854 2 140.0 : 


Multipliers to Convert Flow at 0.6 Gravity to Flow at 
Other Gravities 


Gravity Multiplier 
CREE era ee 1.4] 
ee romain aria eee sort 1.3] 
i A OE ee re rer 1.22 
OR) pecs oe ws ew cw ees L.1o 
Wee 3 cigar cw aside 1.09 
MEE EET Tee 1.04 
NP fa eaue pein a ree ahaa 1.00 
RN a ietieee eee ween ete ore O96 
RB ai ocpa pon gi wun e oe O05 
Wie ce we le ou Pr 
tO SEP ee arr an rae marae O.S% 
PRD are ah aty ai ae ote eros .s4 
ee sick esas ne ieee 8° 
ct ee Ee pre 0.79 
Se area a ween 0.75 


Multipliers to Convert Flow at Two Pounds Pressure 
to Flow at Other Pressures 


Pressure 


Multiplier 


Ce er ere 0.70 
RS Seer ee 0.85 
Aa ee op awe 1.00 
BE a Sen eee 1.12 
BNE ans: a aces Svsia Debit eet e 1 22 
BM so wie ta aca e/elatars oiavernrs 1.415 
OM Sxta bic a iaaie ae ener aes 1.58 
eo rere oy is 
MRE “ciclo klk era & ee neaerese 1.87 
SOD > OO 


lhe value of the adjustable orifice has long been a 
disputed question. We believe it mav be answered 
by saying that the use of anv adjustable orifice that 
operates by inserting an obstruction into or in front 
of the orifice, is bad practice and should never be em 
ployed. An orifice that opens and closes without ob 
structing the free access of gas to it is desirable under 
conditions where frequent variations of gravity, pres 
sure or heating quality of the gas must be met, pr 


~ ¢ 


vided it is strong and free from mechanical troubles 
The Mixing Tube and Air Entrainment 


‘The jet of gas leaving the orifice flows into the mix- 
ing tube. The function of this tube is to promote the 


due to friction and eddy currents. This means maxi- 
mum capacity for the burner and a maximum pres 
sure in the burner head which insures maximum ve 
locity of air-gas mixture issuing from the burner 
ports and consequently a minimum tendency to flash 
back troubles. The general form of the properly de- 
signed mixer is illustrated in figure 3. This may be 
spcken of as the Venturi type. It narrows to a point 
of maximum contraction a short distance from the 
orifice and expands along gentle lines to the full area 
of the tube. This form gives the greatest injecting 
power to the gas jet and most efficiently conserves 
and applies its energy. It will give the maximum 
pressure in the burner head and the best opcrating 
characteristics. A general idea of the best design of 
mixing tube 1s given in figure 3 

The determining dimensions of the tube might be 
expressed as a function of the cubic feet of gas burned 
per unit of time, but for the sake of simplicity and as 
an aid to design, it is more convenient to express them 
as functions of the diameter of the fully expanded 
tube which will be determined by the amount of gas 
to be burned and which we designate as “D.” 

The principal dimensions are then D equals diam- 
eter of point of greatest contraction equals 0.5 D. 

L equals length of expansion tube equals 4.7 D. 

1 equals distance from orifice to point of greatest 
contraction—1.5 D. 

The included angle between the sides of the expan- 
sion tube should be about 6 deg. and the transition of 
the sloping lines to the straight sides of the tube 
should be rounded. 

In case of cast-iron burners, the proper shape can 
be readily given to the mixing tube when the pattern 
is made, and the cost of making the correctly shaped 
mixing tube will be no greater than an incorrectly 
shaped one. In the case of burners made from stand- 
ard wrought-iron pipe, the proper shaped mixing tube 
may be obtained by the insertion of a short tube of 
the proper shape into the wrought-iron pipe. 

In any case. whether a Venturi shape is used or not, 
the length of the mixing tube should be not less than 
five times its full diameter, and six is better. 

For an able and thorough discussion of this very 
important question of the injecting power of a jet of 
eas the reader should consult the work of the Bureau 
of Standards on the design of atmospheric burners 
already referred to. It must suffice here to point out 
a few of the more important principles and state a 
few rules as briefly as possible. 

The injecting power of a jet of gas is proportional 
to its momentum. That is, the product of its mass 

(Continued on page 379.) 
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Sale of Gas Furnaces for Heat-Treating Steel 
and Forging’ 


Offers Large and Profitable Field to Gas Companies 


By JOHN B. REDD, Beacon Light Company 


The sale of gas furnaces for the purpose of heat 
treating steel, and especially for light forging, offers 
a large and profitable field as a source of revenue to 
the gas company. To the individual who is handling 
the sale of such furnaces is offered the golden oppor- 
tunity to make appreciative, lifelong friends, both 
for himself and his company, as the salesman han- 
dling this class of merchandise must keep his wits 
about him at all times and consider his customer’s 
business in the same light as if he was financially 
interested in the business. 

The sale of gas furnaces for this line of work should 
really be considered more on the basis of selling 
service rather than taking an order for so much mer- 
chandise on which a certain percentage of profit is 
made, as it is not the sale of the furnace which is 
going to make a success of the installation but the 
actual service rendered after the furnace is in opera 
tion. This needs more than an occasional call by a 
gas fitter to see that the furnace is being operated 
satisfactorily and the burners are properly adjusted, 
as the confidence of the user should be held to the 
extent that he will telephone the industrial depart 
ment when any change is considered necessary as to 
temperature, burner adjustment and repairing of the 
furnace; or, if it is desired, to heat-treat a different 
grade of steel than that which is being worked upou. 
If such information is requested by the user from the 
industrial department there cannot be anything ex 
cept a close, friendly feeling between the user and 
the company which is selling him the fuel. 

The heat-treatment of steel extensive 
field, and volumes have been written, and many more 
volumes will be written, upon this very interesting 
subject, as every metal worker learns 
something new regarding his work almost every day. 
Perhaps what is new to him might be old to other 
metal workers, as how seldom do we really discover 
something entirely new that someone else does not 
know about or perhaps put into actual practice many 
years ago! This is one trouble with the sale of gas 
furnaces and other industrial appliances to-day; and 
if we are not having trouble in selling appliances of 
this kind I would like to know it, as T have yet to 
find the company official who would make the 
statement that his company was supplying gas for 
fuel to all heat-treating furnaces in his district. or. 
in other words, that his company actually had 100 
per cent of the business to which it was entitled to, 
and, in fact, to the business where oil or hard fuels 
were being used, where if modern gas furnaces were 
substituted the cost of heating would be considerably 
less and the finished products superior to the parts 
heat-treated by oil, coke or coal. 

Generally, steel is divided into two classes and 


covers an 


obser\ Ing 


vas 


*Paper read at Southwestern Gas Association convention. 


commonly referred to either as carbon steel or high 
speed steel. Low-carbon steel is soft and cannot be 
hardened for cutting purposes, while an increase of 
carbon content not only makes for greater cutting 
endurance but does not warp and crack easily; it is 
of finer fracture 
chining. 

The metal worker must be able to select the right 
kind of steel to be heat-treated for a particular pur- 
pose, and keep in mind at all times that the heating 
is the most important operation to insure a satis- 
factorily finished product. 


and offers more resistance to ma- 


Usually Considered Under Different Headings 
The 


under 


heat-treatment of steel is considered 

different headings, such as forging, which 
takes in many and varied lines of work; tool making, 
tool dressing, or the m many parts of 
automobiles and hundreds of parts for other kinds 
of machines. Then we have drop forging, 
really machine blacksmithing, 
the drop-forging 
variety of the mec 


usually 


nufacture of 


which is 
and the products of 
ndustry are now used in a 
lanical arts. 
developed about when 
idopted these machines to make 
This method has shown a marked 
within recent years, and many won- 
derful operations are being done with the combined 
use of the drop hammer, properly tre 
and modern gas 
produced by 
the inner, forged down 
by hand to the rough size, then stamped and hard 
ened and ground to the proper size and shape. Even 
in grinding, great care 
not to heat the steel so hot as to draw the 
which gives an idea as to the cart 


] great 
1 
| 

Drop forging 
Col. Samuel Colt 
parts for firearms. 
advancement 


Was 


1853, 


ited steel dies 
Se : ; 


furnaces. Practically all cutlery is 


drop forging, while razor 


made in afterwards 


Same n 


must } observed in 


} 
ordel 


temper, 
essary in heat 
treating steel parts 

Steel of 1.5 per cent carbon content 
planing tools, drills, razors, ete | 
heated, and the maximum working temperature 
should not exceed 1,450 deg. Fahr. The temperature 
at which carbon steel can be treated increases as the 
carbon content decreases, and for forging, annealing 


is suitable for 


1 is spoiled wWwove;r 


or hardening carbon steel the temperature ranges 
from 1,400 deg. Fahr. to 1.700 dee. Fahr 
The hardening of steel parts is accomplished by 


heating from 1,590 to 1,400 deg. Fahr 


and suddenly 
cooling, and the 


degree of hardness varies with the 
speed of cooling. The exact temperature depends 
upon the material being treated, and when the high 
temperature is used the parts are allowed to soak in 
the heat for a shorter period of time than when 
treated at a lower temperature. 

Various styles of oven and crucible furnaces are 


designed especially for this purpose. For case-hard- 
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ening or carbonizing, the pieces to be treated are 
packed in metal carbonizing boxes and surrounded 
with carbonizing material, or gas is allowed to come 
directly in contact with the parts to be case-hardened 
and the carbon from the gas allowed to penetrate the 
parts being treated to the desired depth. After heat 
ing the desired length of time at a given tempera 
ture, the parts may be immediately quenched in a 
bath or the parts may be allowed to slowly cool in 
the metal containers, removed, again reheated in a 
semi-muffled furnace, and then quenched in a bath 
of water or oil, depending upon the material and the 
purpose for which it is to be used. 


The Operation of Annealing 


(Annealing is the operation of removing hardness 
from metal parts by careful, uniform heating and 
slow cooling, which leaves the steel in its softest and 
toughest condition. This process is used for restor 
ing the properties of steel parts which have become 
brittle through excess of strain caused by stamping, 
etc. Parts to be annealed must be treated in fur 
naces so designed to keep air from the parts, which 
causes oxidation, and the success of the work d« 
pends almost entirely upon the time of heating and 
the temperature of the furnace. 

Tempering modifies the hardness of steel by re 
heating and allowing to cool slowly or rapidly, which 
increases the toughness and ductility but reduces 
brittleness and hardness. The temperature require 
for tempering ranges from 420 deg. Fahr. to 750 d 


es 


rs 
le 


Fahr., and in certain cases even higher temperatures 
are used. 

Tempering steel is really the fine art of the metal 
worker, and this work is done at such varying tem- 
peratures that the furnace man must know the grade 
of steel being treated and the purpose of its use 

Tool tempering is usually done in an oven type ot 
furnace, the parts being heated to a certain color, re 
moved, and quenched in water. Other mediums used 
are oil, lead, air, hot sand, salt and other substances, 
which are heated to a certain temperature and the 
parts emersed or placed in the medium for a give: 
period of time. 

Much work has been done within the past iew 
vears by the leading manufacturers in developing the 
sale of their furnaces, but few changes have beet 
made in the general construction or type of furnaces 
for the average run of work within the recent years 
There is always room for improvement. but | am 
satisfied that most heat-treating 


now offered for sale by reputable manufacturers 


furnaces whicl 


uite efficient to satisfactorily do the work for wi 


thev are designed, te 


enable us to get our share of 
the heat-treating business if the right furnace in ea 
case is soid for the purpose for which it was designe: 
You can rest assured that the manufacturers have 
not only designed and redesigned furnaces which are 
catalogued before they are offered for sale, but they 
have made successful installations of all such fur 
naces. 

\n up-to-date industrial fuel department of a gas 
company can be compared with a motorized fire de 
partment of any of our modern cities, and the in 
creased speed obtained in making successful furnace 
installations by employing modern and _ efficient 
means through the industrial department will in- 


crease the heating business over the old methods as 
much as the speed of a fire department is increased 
by displacing the faithful but slow horses for modern 
motorized fire-fighting apparatus. 

The furnace manufacturers and the superintend 
ents of many industrial plants started some good 
work during the late emergency, and if the gas com 
panies fail to keep up this work they will lose much 
cood revenue It cannot be expected that the manu 
facturers will take over all the burdensome and e: 
pensive work pertaining to the sale of heat-treating 
furnaces or that the retail appliance companies will 
sell very many furnaces on the margin of profit ob 
tained from this class of merchandise, except in th 
most profitable territory. The users of such fur 
naces will most certainly have to be sold. They wil 
not come into our offices and order furnaces, but are 
waiting for you to go out and tell them the storv. 

Every dollar judiciously expended by a gas com 
pany toward developing high-class industrial appli- 
ance salesmen and in selling heat-treating furnaces 
will bring in many dollars in increased revenue and 
will go far toward establishing for the gas company 
the good-will of the best business men of the com 
munity. The positions in the industrial department 
should be filled from the ranks of the appliance sales- 
men and solicitors, and this should be an incentive 
for the younger members of the sales force to put 
forth their best efforts at all times and for them to 
realize that it is to their advantage to really study 
the heat-treating business. , 


The best sales argument possible to use in selling 
a heat-treating furnace is to be able to say that a 
certain concern in the same town is using a similar 
type of furnace, and to be able to have that user so 
well satisfied that he will highly recommend gas as 
a fuel to any prospective user. 

To secure your share of this class of business is 
simply a case of continued efforts along well-defined 
and proven lines. Hard work, common sense, hon- 
esty, with true facts intelligently presented by well 
informed salesmen to prospective purchasers of heat 
treating furnaces, will sell furnaces and keep them 


sold. 


Gas Franchise Voted Down 

\ proj osition to grant a twentv-vear franchise to the 
Jackson County Light & Power Company, the gas com- 
pany that furnishes was te the « ity Ol Indeper dene \lo.. 
was voted down ata speci il election Oct. 11 he re 
was: For the fran hi e, 635: against, S846 
e company Nas sought to have its present franchise, 
still five vears to run, extended to twent 
vears, contending that it must have the long-time lease 
in order to finance the needed extensions and improve- 
ments. ‘The city council has refused to grant the exten 
sion, and upon the insistence of the company put the 


1 


matter up to the people, with the result announced above. 


Improving Gas System 
Red Pluff, Cal. 
pended by the Pacific Gas & Electric Company in the 
near future on improvements for its gas system in Red 
Bluff. H. B. Heryford, manager for the company’s 
West Side division, has just received authorization from 
the head office for the work to be done, and he said it 
will be started probably in the middle of October. 


\pproximately $24,000 is to be ex 
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Vital Factors Affecting Central Station Industrial 


Gas Business 
Report of the Industrial Fuel Sales Committee of the A. G. A. 


For many years the representatives of the gas 
companies, and particularly those that were special- 
izing in industrial sales, have educated the manufac- 
turers in the localities in which they operated to the 
advantages of a gaseous fuel. The manufacturers of 
gas appliances, and appliances that require a fuel for 
their operation, have contributed in no small measure 
toward the popularizing of gas as an industrial fuel. 
The intensive methods of 
production that charac 


and is the business that the central station will main 
tain regardless of the higher cost of central-station 
gas in comparison with other fuels 

\ll our industrial business, however, is not in the 
non-competitive class. The most profitable portion 
of this business is in a class that is competitive, and 


which we shall ultimately lose if we cannot compet 
on the basis of cost with the other fuels Chis busi 
ness represents our large 


industrial 


consu 





terized the last ten years = — — 





use large amounts of 








fas 

of industrial development, and where the cost of fuc 
injected additional impe- is a verv large factor o 
tus to the use of a flexible production expens In 
fue). The demand for an ‘ order to get the best it 
adequate fuel forced many The members of the committee terpretation of ( indus 
industries during the war which will present this report at trial fuel situation as it is 
and after the war period to-day, let us loo nto 
to adopt central station the convention are: Frank F. this matter from the point 
gas as a fuel, in spite of of view of the manafa 
the high cost, because it Cauley, Horace H. Clark, Thom- turer 
was the only one avail- ‘ Lhe acture 
he Wii: wenleneal tute i son King, Robert E. Ramsey, Car! bis inal Beall Sates 

strv s also contril ° no<s e the , 
dustry tas ao comet [| J. Wright and Henry C. Loebell | =e 00eciate the 
the manufacturer to the (chairman). We believe they are most desirable. The great 
use of gas. Rapidity of obstacle that was appat 
production, accuracy of entitled to a vote of thanks from ent vears ago when the 
emperature control, au ma facturers were 1 
mth furnaces, better the entire industry.—Editor. nneedl t0 tine wet wen ta 
appliances, increased cost caus heir Der 
of labor, value of in ence s use. has beet 
creased production, etc., entirely overcome and the 
have all added their quota - tiv irried f 
towards making gas the thes ars has cor 
most desirable of all in- cer m ft from the 
dustrial fuels. To-day every gas company has on its” standpoint of a permanent, flexible and efficient fuel 
lines a number of customers that are purchasing gas_ gas is most desirable. 
fuel in prference to solid or liquid fuels. The amount Years of experience in the industrial fuel sine 
of business that they have depends in a large measure leaves no doubt but that the average manufacture 
on the rate thev sell their gas for, the size of the plant using large quantities of fuel. will eventually have to 
they supply and the local conditions of the manufac- ise gas, no matter where he gets it. Intensive meth 
turer that uses it: but in a general way the same char ods of production that characterize modern industry 
acter of business is obtained in everv community. demand of him that he use a fuel of flexibility. sucl 
large or small, with very little effort. The great bulk as gas only can give him. Inability to obtain this 
of this business is non-competitive and consists fuel from a central station will force him to look 
mostly of industrial applications in which the cost of around for the best process that he can get to make 


the fuel is far outweighed by the advantages gained 
in using it. In fact, in most of these applications the 
manufacturer can only obtain the desired results with 
a gaseous fuel. Even though the manufacturer real 
izes that gas from the isolated plant would be cheaper 
than using central-station gas, he immediately dis- 
misses this thought from his mind because of the fact 
that his consumption is not large enough to warrant 
the installation of a gas plant. All this business, such 
as restaurant business, candy furnaces, hotel busi- 
ness, applications in small industrial furnaces, etc., 
represents business all in the non-competitive classes 


the fuel himself. Every industrial plant that has had 
experience with fuel oil, coal, coke, electricity, 
in the past will ultimately be a gas user, whether this 
be applied from the central station or manufactured 
on the premises 


or eve 


A Question of Cost 
We therefore find that the apparent great obstacle 
namely, the acceptance of our product as a desirabl 
fuel, has long been overcome. The future 
business is no longer a matter of advertising. pul 


for our 
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licity, acquainting the manufacturer with the value of 
our product, or anything of that sort. The present 
and future of our business lies in the solution of a 
more material factor—the reduction of the cost of our 
product to the consumer. 

\Ve are now in a period of business reconstruction 
wherein industry 1s doing everything it possibly can 
to cut production costs. A large amount of our in- 
dustrial business was obtained when industries were 
forced to use central-station gas because it was the 
only fuel available. To-day, every industry is analyz- 
ing its costs and attempting to lower its expenses. 
Every large industry in which fuel is an important 
item of expanse, is figuring on displacing central 
station gas with a fuel of lower cost. Those indus- 
tries which necessarily have to use a gaseous fuel are 
looking into prospects of putting up isolated gas 
plants. Manufacturers that do not require gaseous 
fuel are taking advantage of the low price of oil. 
Those are the reasons that explain the fact that we 
are constantly hearing and reading about this and 
that company making negotiations for an isolated 
gas plant and giving up central-station 


lhe cause is not due to the undesirabilitv of our 


product. \Ve know that the manufacturer is well 
pleased with the results obtained in using central 
station gas and the service which the company sup 
phes, and that in many cases, he is willing to pay a 
premium or slightly higher price for our product than 
for a competitive fuel. However, with conditions as 
they re to-dav, where our gas costs fro1 ) to 200 
per cent more than other competitive fuels, the mar 
ufacturer has only one recourse and that is to discard 
our product tor a cheaper fuel In other words we 
are continually losing our biggest and st fit e 
customers because of the ct that « ( Ss 1 | 
right Che tendency of our larg 1 st stol 
ers, instead of bei on the increase s ! Vi ds 
a slow and gradual decrease n ( \ll this 
means that central-station gas 1s ft ( é suc 
cessf ndustri ( t must compct MASIS O 
cost 1 r other fuels (Jur succes S ely \¢ 
pende n our ability to sell o ro t 
tion with other fuels 

lhe basis of competitive cost is also portant 
Phe comparison of gas with other fuels is not to be 
made on a basis of pounds, cubic feet, or even heat 
value (he manufacturer is interested in the cost of 
the different fuels on the basis of a unit of plant pro 
ductior lhe fuel that will melt a pound of metal, 
or treata pound of steel at the lowest cost. is the fuel 
the industrial customer will purchase he cost of 
fuel per unit of production is therefore the proper 


basis of fuel cost comparison 

[he vital problem with which we are concerned is 
to lower the cost of fuel to the consumer, to make a 
dollar’s worth of central-station gas do more work 
than a dollar’s worth of any other fuel. V1 
of the industrial fuel business and ultimately the suc 
cess of the gas industrv is entirely dependent upon 
the solution of this problem. If we let things stand 
as they are to-day we not only close the door on all 
our future business, but we shall continue to lose all 


1c SUCCESS 


those large industrial customers who are able to build 
their own tsolated gas plants, or use solid or liquid 
fuel. Under these conditions, our industrial business 
will simply fall back to the position where we shall 
be limited to only the small requirements in every 


community, such as restaurant and hotel business, 
and other small industrial applications. 

Qn the other hand if we can find the way and 
means to give our industries our product at a much 
lower cost, we have an unlimited future before us. 
We know that if the price of central-station gas is 
right, every industry using fuel becomes a prospect 
to whom we can sell our product. With this thought 
in mind, your committee has endeavored to analyze 
the problem and segregate the factors which 
the cost of gas per unit of finished product, and b 


attect 


y 
this means offer constructive suggestions which shall 
help the industry in overcoming our present difficul 
tics and entering upon a career of assured prosperity, 
expansion and success. 

The cost of central-station gas per unit of finished 
product is made up principally of three factors, which 
are: first, the cost to manufacture gas; secondly, 
the manner in which we segregate the costs of sup 


plying our service, which form the basis of our in- 


dustrial rates, and thirdly, the efficiency with which 
we apply and utilize our Yascous fuel 
Proper Industrial Rates 
The present and future of our industrial business 
is largely dependent upon the policy and‘attitude w 


adopt in regard to rates. In order not only to be able 


to increase our business but to also maintain our 
present ] roe industrial oOnsumers. we must lefinitely 
establish a svstem of industrial rates which w ( 
t possi ( to compete on Dasis ot st wit! her 
} ly St ] 11S In the ré FAT not ft i< t} 1 T ye 
can be well guided by the experience and success 

ucl neer indust erating ina el fiel 
are er s successfully solved thie nechle: 
cent l-st ion electric ind stry 

lhe central station began with rates whicl 
ther ttle or no pront por tne s : lomes < 
omers but which mad | ndustrial eld 
enough profit to carry the whole business ane ( 
ip the deficit ()f course ] natu t] iD e¢ 
Isolated electric nts rat ) ( 1s ( S 1 
.) r the country be illsé t was easy t sce 't l 
industry could generate its own electricity cheap 
than the central station sold it for True, the nit 
ot ele citv. generated b the solate ’ st 
more than a unit generated at the central station but 
the customer did not have to stand any cost of other 
unprofitable business when he ran his own isolated 


station and therefore he saved. 
Lowered Industrial Rates 


The central station soon realized its unfortunat: 
predicament and lowered its industrial rates, so that 


v compete with the 1solated plant 


it could successfull 


\t the present time privately owned generating units 
have almost entirely disappeared. In order that thes 


results might be accomplished, it was necessary for 
the central station to make a rate such that the 
dustrial customer could purchase a unit of energy at 
approximately one-fourth the rate charged the do 
mestic customer. Ll nder such a rate the electric sta 
tion is able to satisfy its industrial and domesti 
customers and continues to make a profit on ca 
class of business 


(( o7 fry (ea n hade ii 
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Compulsory Coke Sales a Burden 
By-product Operators Face Serious Condition 


[he most serious burdens of all by-product coke nerative prices. vet keep them as low as possible in 








operators at the present time are compulsory sales at 
prices far below cost and the keeping on hand of large 
supplies of coke, which absorb working capital needed 
for the use of other parts of the business. This is the 
summary of conditions now confronting the coke bus 
iness, as set out in the last of a series of public state- 
ments, made during the past month by the Citizens 
Gas Company, of Indianapolis. Recently this com 
pany was granted a 50 per cent increase in rates for 
its gas by the Public Service Commission of Indiana 
and the by-product coke situation entered materially 
into the considerations under which the increase was 
granted. 

Since that time the company has been attempting 
a very elaborate campaign of education of its patrons 
to the dire distress that threatens all by-product coke 
plants, because of the unusual post-war conditions. 
In the last of its statements, the company tells its 
public: 

“We have covered with some detail the leading 
problems connected with the marketing of our coke 

attempting particularly to answer the numerous 
questions on that subject which have been raised in 
Indianapolis. 

“In brief we have shown— 

“1. That the maintenance of a low gas rate in In- 
dianapolis requires the production of so large a vol- 
ume of coke as to make it necessary to market large 
tonnages far from home. 

2. That we have found that the most efficient and 
economical method of reaching this wide market was 
through a sales agency which has a large organiza- 
tion throughout the territory which we must serve 
and handles other products which are wanted by the 
same trade that takes most coke. In this we have 
found that our policy is the same as that followed by 
practically all other by-product coke producers. 

“3. That we have succeeded in developing the by- 
product coke business of Indianapolis from nothing 
in 1909 to a half million tons in 1920. 

“4. That it is necessary 
competitive markets, but that we have been 
establish the reputation of 
metallurgical coke commands a substantial premium 
over standard brands. 

“5. That a certain portion of our product is best 
adapted for use as domestic fuel and that our market 
for this, both here and elsewhere, has steadily broad- 
ened, except for the check to our domestic business 
caused by Government orders and coal shortages. 

“6 That we have found that both our own inter 
ests and those of our Indianapolis consumers are best 
served bv marketing our local domestic coke through 
the local coal dealers. Not having capital sufficient 
to go into the retail business ourselves, and not be- 
lieving that gas consumers would want to carry an 
unprofitable coke business for us, we have maintained 
a price policy in accord with sound commercial prin- 
ciples—that is, we have endeavored to secure remu- 


to sell our coke in highly 
able t 


‘ 
f our product so that our 


order to promote the business. 

\lthough we have generally met with a fair mea- 
sure of success in the conduct of our coke business, 
we have met with great difficulties in times of indus- 
trial depression. Especially at the present time, we 
find our manufacturing customers unable to take 
their customary tonnages because they cannot sell 
their own products, while domestic fuel buyers are 
reluctant to make purchases for next winter because 
they recall the plentiful supplies of fuel which could 
be obtained last winter and hope that prices and 
freights will decline before next winter. Present 
sales at prices far below cost and large stocks which 
absorb working capital are the serious burdens of 
all by-product coke operators at the present time. 

‘We have discussed these coke problems in great 
detail because of apparent public interest in them, but 
there are other problems of the industry of no less 
vital (though for the moment less pressing) impor- 
tance for the gas consumers of Indianapolis. We in- 
vite the consideration of the public to some of these 
further preblems of the intricate business on 
a cheap gas supply must depend.” 


which 





Coke Experiments Successful 

Washington, D. C—The obtaining of a good grade 
of coke from coals which seemed devoid of any cok- 
ing property has been accomplished by investigators 
at the Unversity of Illinois. '’rbana, IL, working in 
co-operation with the United States Bureau of Mines, 
by the employment of a specially devised low-tem- 
perature coking process. As a result of the process, 
valuable by-products, in the way of ammonia, gas 
and tar, are derived. 

The experiments were undertaken in connection 
with an investigation by the Bureau of Mines of the 
smoke problem at Salt Lake City, Utah. It was 
found that coke was regularly obtained from only a 
few coals tributary to the Salt Lake City district, 
and if the use of coke, a smokeless fuel, was to be 
increased in that city it would be necessary to dem- 
onstrate the possibilities of coking coals not regu- 


larly used for that purpose. Six coals from various 
Utah districts were tested. 
\lthough, so far as present standards of coking 


g 
indications are tested seemed 
the methods devised 


University of Ilinois, 


conc¢ rned, the coals 
quite non-coking, treatment by 
by Prof. S. W. Parr, of the 
resulted in yield of good coke amounting to ap- 
proximately 60 per cent of the coal employed. The 
coke is dense and of good texture, and seems adapted 
to use as a domestic fuel and for metallurgical pur- 
poses. 

The results of the investigation are of twofold im- 
portance, indicating the possibility of coking many 
coals not generally considered to have coking quali- 
ties, and also constituting a factor in the solution of 
the smoke problem in communities not favorably 
situated for the obtaining of smokeless fuel. 
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Industrial Fuel Sales 

The report of the Industrial Fuel Sales Committee 
of the American Gas Association, which is published 
in this issue of the AMERICAN Gas JouRNAL and which 
will be presented at the convention next month in 
Chicago, is a splendid contribution to the thought 
on this subject. The recommendations that are made 
by the committee are all practical ones, and one 
which we feel sure will appeal to the industry as a 
whole. There can be no doubt that the committee 
is on the right track when it says that great efforts 
must be made if we are to hold the industrial busi- 
ness which we now have and attract other business. 

Surely the entire industry will agree with the sug- 
gestion that industrial users of gas are entitled to a 
better rate than domestic consumers, simply on the 
basis of demand 


wholesale demand. 


This is a question that must come up for decision, 


versus retail 
and, as pointed out in the report, the American Gas 
Association has a great opportunity in going on rec- 
ord and then in forcing action on the part of the 
regulatory bodies of the diferent States. There are 
many users of gas for industrial purposes who have 
been forced either to take definite action in providing 
for themselves by means of their own plant or who 
are now contemplating such a step. It can be seen 
easily that such action will result disastrously to the 
industry if it is allowed to continue. But the only 
remedy that we have to offer is in reduced rates, and 
the only way that this can be done is for the regula- 
tions under which we now operate to be changed. 
Of course, it is not possible for all companies to re- 
duce their rates, even at a risk of losing the business, 
for such a reduction would mean courting disaster 
from another source. 

There is, however, one point on which common 
ground can be found, and that is in regard to the 
B.t.u. content of gas. At present, as pointed out in 
the report, the situation is a ridiculous one, for the 
present standards that seem to be almost universally 
insisted upon are wasteful and inefficient, to say the 
least. But that is due principally to the present 
method of forming regulations and of enforcing these 
statutes once they are on the books. 


As pointed out previously, the report of the com- 
mittee is a constructive one, and we hope that every 
reader of the AMERICAN Gas JoURNAL will study it 
carefully. ‘There should be a great deal of discussion 
at the convention after the paper is presented, and it 
is to be hoped that from the thought that is offered 
there will come a decision that will sweep aside all 
of the obstacles now confronting us and will result 
in great progress in the future. 





The Subject of Taxation 

‘The present session of Congress will pass a tax 
law that will be operative for the next twelve months, 
at any rate, and may be the basis for taxation in the 
future, at least as long as the national administration 
remains in the hands of the same political party. In 
connection with this legislation there has been a 
great deal of discussion regarding tax-exempt securi- 
tics, and many “feelers” have been put out by those 
entrusted with this important work. In many cases 
there has been an immediate response in the form of 
a declaration of public opinion either supporting 
some features of the proposed measure or condemn- 
ing it. This has resulted in a changed attitude, at 
least for the time being. 

We believe that the gas industry is as vitally in- 
terested in the proposed tax measure as is any other 
body of citizens; and certainly we are, from the 
capital involved. Anything that is 
going to affect the market for our securities or their 


standpoint of 


marketability is something that we must watch care- 
fully, and it is the belief of the AMERICAN GAs JOURNAL 
that the impending measure will vitally concern us. 
It will do no harm to watch it, at any rate. 

In discussing the tax measure there is a subject 
that is closely allied in which every gasman is inter- 
ested. It 


that the gas industry maintains a paid lobby at 


has been stated on numerous occasions 
Washington solely with the purpose of influencing 
legislation and blocking laws that would be deroga 
tory to us. When this report first gained the light 
of day the Amertcan Gas JouRNAL made a superficial 
investigation and was convinced that no such or 
ganization existed. Lately, however, the report has 
again been circulated, and has been given credence 
by many who are only too ready to believe that the 
gas industry is composed of those who are ever will- 
ing to gain an advantage at the expense of the public. 

We believe that our source of information that no 
lobby under any guise exists is reliable. We are 
again going to investigate, however, for we feel that 


such statements should be nailed promptly. If any 
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body purporting to represent the gas industry 1s ac strikers, and the result would seem to bear out this 

tive in Washington we believe the companies that theory. 
go to make up this field should be promptly informed An interesting side light on the election was a 
and effort made to drive these people out of business vote that was taken by the local chamber of com- 
and away from their sinecures. merce just before the election. Although only a 
\s has frequently been pointed out in these col small percentage of the members voted, the result 
forecast the way the election would go. ‘Thus it 


umms, it is unnecessary to have any such body; 1n 
fact, the best way to handle any pending legislation 
is from a local standpoint and for local companies 
and executives to take up with their elected repre- 
There is no need 
If there 
is secrecy the AMERICAN GAS JOURNAL would like to 


sentatives the question involved. 
for secrecy nor for meeting in dark corners. 


hear of it, and we can be depended upon to turn the 


full light of publicity upon it Those who meet 
under cover of darkness have no place in this busi- 
In other words, we want no tricksters, and we 


We sincerely 


ness. 
can't have them and continue to exist. 
trust that no one has been supplying money for the 
maintenance of a gas lobby in Washington. If so, 
they have been badly fooled and have been wasting 
their money. And this is something that we cannot 


have, for it will react unfavorably on the industry. 


Voting Against Municipal Ownership 


Recently the voters of Lowell, Mass., were asked 
to decide the question of whether the city should 
purchase and operate the local gas plant. This spe- 
cial election, with this question as the only one to be 
decided, resulted in an overwhelming vote against 
municipal ownership and operation, and showed once 
more that there is little desire for political control of 
gas companies. 

Massachusetts has always been regarded as being 
more or less in sympathy with municipal ownership 
and operation of utilities, and the fact that this de 
cisive vote was taken would seem to show that ex- 
perience has taught the residents of that State the 
office-holders 


awarded to the faithful 


fallacy of providing political witl 


“obs” to be 
(he gas company at Lowell has had an interesting 


career during the past few months. It was only a 


comparatively short time ago that the men went out 
on strike because of wage reductions, which were in 
line with the demand for decreased rates. The com 


maintained its stand were de 


pany and the men 
cisively defeated. Many of them applied for their 
old jobs, but were met with the response that the 


company had nothing to offer, inasmuch as the men 


] 


had failed to keep their faith with the company and, 


through the company, with the public. The strike 


was characterized with some violence, which also 


served to react unfavorably on the strikers. 
It was believed that the movement for a special 


election was caused by propaganda put out by the 


would appear that the business men of the town have 
very decided views on the subject. Perhaps the re- 
sult of this movement will have its effect on other 
communities where politicians have so far forgotten 
the real reason they were elected to office as to at- 
tempt to force municipal ownership on the people. 
It is a dangerous matter to play with, as politicians 
will learn after it is too late. 





The Design and Application of Atmospheric 
Burners 


(Continued from page 363.) 
and velocity. Since we desire maximum entraining 
power, it follows that we should always conserve our 
pressure behind the orifice and use as small an orifice 
as possible. It also follows that the heavier the gas, 
the greater proportion of air we can entrain. The 
following rules are taken from the report of the Bu- 
reau of Standards and show the relation between 
pressure, gravity and entraining power: 

“\Vhere the gas rate is increased by change of pres- 
sure, the momenta of the gas streams are directly pro- 
portional to the pressures. 

“Where the orifice is adjusted to give the same zas 
rate under the same orifice pressure, with gases of dif- 
ferent gravity, the momenta of the gas streamis are 
proportional to the square root of their gravities. 

“The relation between the momentum of the gas 
stream and the momentum of the stream of the mix- 
ture 1s always the same for any one burner, irrespec- 
tive of orifice pressure, gravity of gas or the volume 
of the mixture going through the burner. 

“When the pressure is changed to give the gas rate 
for gases of different gravity, the air entrainment is 
proportional to the gravity. 

“The pressure in the burner increases directly with 
the increase in the momentum of the 
mixture. 

“If a change in gas { rate should 
cause a considerable change in the temperature of the 
burner, the volume of air injected would be slightly 
different from the calculated values for the new con- 
dition, and there would not be quite the exact agree- 
ment between the above stated relations.” 

The results that can be obtained by taking cog 
nizance and giving proper consideration to the laws 
stated above, and by providing the proper shape and 
dimensions for the mixing tube of a burner, are truly 
remarkable. Most of the range burners in general use 
have mixing tubes in which some attempt has been 
made to give a correct shape but apparently without 
much exact knowledge of just what governed the re- 
sults desired. Most of our industrial burners have 
straight tubes with no attempt at the proper shape. 

The writer has taken a burner having a straight 
mixing tube, and by the insertion of a crude tube of 


stream of 


pressure or gas 
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sheet iron of approximately the correct shape, has 
increased the capacity of the burner 20 per cent, or 
by keeping the rate of gas constant has improved the 
flame characteristics, obtaining a much sharper and 
more concentrated flame. If more attention were paid 
to the mixing tube and the phenomena that take 
place within it, we could very greatly improve our 
burners. 


The Burner Head and Burner Ports 


The gas-air mixture having left the mixing tube, 
now enters the burner head and emerges from the 
ports. ‘To obtain the best results, the ports must be 
of the correct size and must have the correct arrange- 
ment and proper spacing between them; also, it is 
most important that the proper relation be maintained 
between the total aggregate area of the ports, the 
amount of gas to be burned and the cross-section 
area of the burner. If the total port area is too small, 
the injecting power of the burner will be low; if it is 
too large, there is danger of flash-back. Since we are 
designing for a burner of maximum injecting power, 
we may adopt the general rule that the total port area 
should be as large as it can be made without incurring 
danger of flash-back. 

Since tlash-back occurs when the velocity of flame 
propagation exceeds the velocity at which the mix- 
ture issues from the ports, and since when the veloc- 
itv at which the mixture leaves the ports too greatly 
exceeds the velocity of flame propagation, we have 
the blowing away of the flame. It follows that the 
working range of the burner lies between these lim- 
its, both of which depend upon the velocity of flame 
prdpagation. This velocity depends upon a number 


of things, among which are the composition of the. 


gas, the air-gas ratio, and the temperature of the mix- 
ture. It is high for water and gas and low for nat- 
ural gas; consequently, we must use high velocity of 
mixture issuing from the ports for water gas and low 
values for natural gas; this means the proper port 
area per cubic foot of gas burned or per square inch 
of mixing tube area is much smaller for water gas 
than for natural gas, and this explains why a burner 
designed for natural gas will flash back if used on 
artificial gas 

The velocities of flame propagation are not gen- 
erally known with accuracy for any complete set of 
conditions, but the practical limits of design for g 
of known composition under known conditions may 
be ascertained by experiment. This may be illustrat- 
ed by reproducing a set of curves (figure 4) from the 
report of the Bureau of Standards, already referred 
to which shows the limit of operation of three 
under certain conditions with varying air-gas ratios. 
From this we see that with a 1%4-in. pipe burner hay 
ing 1.35 sq in. total port area, the limiting vclocity 
for an air-gas ratic of 3 are 3.5 and 15 ft. per se 
former, we have flash-back and above the 
latter, the flames blow away. Also that when the 
air-gas ratio falls to a little more than 1.5 we reach 
the vellow tip limit of our flame. It also shows that 
for this particular burner. we cannot operate at a 
ratio higher than 4 and that as we approach this 
ratio the working limits are very close together 

Since these limits will be quite different for differ- 
ent kinds of gas, we must either design for a particu 
lar kind and use the burner on that kind only, or se 


ases 


hurners 


‘ond ; 
below the 


lect a compromise design. \Vhen the difference in 
the gas characteristics is great as between water gas 
and natural gas, we should pursue the former course, 
but we can obtain a compromise value that will do 
very well for both coal and water gas, and mixtures 
of the two 

Having arrived at the proper total port area for a 
given burner, the next step will be to decide on the 
proper cross-sectional area of space allowed within 
the burner. If this area is too small, the frictional 
resistance will be so great that the injecting power of 
the burner will be cut down and it will be unable to 
function properly. If, on the other hand, this space 
is too large the reservoir within the burner will be so 
great that it will take it a long time to fill with the 
air-gas mixture which will lead to flash-back on light- 
ing and also the energy of the gas jet will be dissi- 
pated by eddy currents within the burner. We be- 
lieve that the best rule will be to determine this cross- 
sectional area from the port area, or it may be de- 
rived directly from the amount of gas that the burner 
must handle. In the case of burners built from stand- 
ard wrought-iron pipe, we may allow one square inch 
of cross-sectional area for each sixty cubic feet of gas 
to be handled per hours; for carbureted water gas. 
and for coal and coke oven gas. 

No general rule can be laid down for burners of ir- 
regular shape such as star burners. In the case of 
ring burners, we can consider the burner to be fed 
from the mixing tube from two directions and to de 
termine the cross-sectional area of the ring part of 
the burner, we will allow 120 cu. ft. 
square inch of cross-sectional area. 


of gas to each 


The conditions governing the spacing of ports are 
determined by two major considerations. First, the 
ports must be far enough apart to allow free access 
for the necessary secondary air around each flame, 
while at the same time they must be so close that the 
flame will easily run from port to port when the burn- 
er is lighted. The smaller the ports, the greater the 
frictional resistance to the flow of the air-gas mixture 
and the greater the danger of closing due to rust and 
corrosion, but the less chance of flash-back. The 
same condition applies to the thickness of the mate- 
rial through which the ports are drilled. As a gen- 
eral rule, we may use smaller ports in a cast-iron 
burner than in a wrought-iron burner as the tendency 
of the burner to be closed up by rust or corrosion is 
less in the former than in the latter. 

3urner ports are practically always drilled holes 
or slots either of these will give good results pro- 
vided the spacing, area and arrangement are correct. 
The following general rules may be used in the de- 
sign of burners for general use. 

For total port area allow: 

Per 1.000 
B.t.u. Per Pr 


For carbureted water gas ......... 0.025 sq.in 
For coal and coke oven gas......... 0.030 sa. in 
FOG MHIUTES GOS 6. ci5 6s cvsennens 0.080 sq. in. 


In general, allow a space not less than twice the 
port diameter between adjacent ports. 

For artificial ports in wrought-iron pipes 
should not be less than one-eighth-inch diameter, ex 
cept for very small burners. 


Las, 


For cast-iron burners, ports should never be less 
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than one-sixteenth inch, except for very small It is also evident that this same condition tends to 

burners. promote flash-back with gases having a high velocity 
Ports should not be more than three-sixteenths of flame propagation. 


inch in diameter, except in special cases, and never 
more than one-fourth inch. When ports are smaller 
than one-eighth inch they should be spaced three to 
the inch. One-eighth-inch ports may he two or three 
to the inch. Ports larger than one-eighth inch should 
be spaced so that the distance between ports may be 
about twice the port diameter. 

In this respect, as in many others which we meet 
in the design of burners, the conditions under which 
the burner is to be used will affect its design: for in- 
stance, if we know that the burner is to be placed 
close to the object to be heated, we may count upon 
this baftling effect to aid the fames running from port 
to port. We should, however, always be sure that 
our burner will light completely, especially if it is to 
be under automatic control. The consequences of a 
burner that fails to light for its whole length may be 
very serious. 

The subject of burner ports naturally introduces 
the question as to whether the use of a gauze or 
screen is justified as a means of preventing flash-back, 
and our answer will be an emphatic no, if the burner 
is properly designed there will be no need of a gauze. 
The placing of gauze in a burner is an. invitation to 
trouble, and an admission of poor design. 

The practice often followed in cast-iron burners of 
raising the metal around the port has certain slight 
advantages. By making a longer channel, it tends 
to keep the burner cooler and prevents flash-back. 
It also promotes the flow of secondary air around the 
burner. However, a perfectly satisfactory burner 
can be designed without resorting to this device. 

Another thing that must be considered while choos- 
ing our port area is that we must secure reasonable 
uniformity of flame height. Take the case of a pipe 
burner: All the mixture must pass the first port. 
Its velocity is greatest at this point. At the last port, 
there is no velocity. At the first port, the mixture 
has both velocity and static pressures, but at the last 
port it has only static pressure: therefore, the static 
pressure is a maximum at the last port, since the vol- 
ume of the mixture issuing from any port depends 
upon the static pressure. It follows that if we have 
a large difference in static pressure in different parts 
of the burner, we will have unequal flame heights. 
lhis condition will exist when the port area is large 
in comparison to the cross-sectional the 
burner. 


area of 


To meet general conditions, 
we may say that the ratio of port area to cross-sec- 
tional area of burner should be not more than 0.8 for 
carbureted water gas, and not more than 0.95 for 
coal and coke oven gas. 

The variety of shapes in which burners may be 
made is so great that it is impossible to attempt any 
discussion of their detailed design, but if the fore- 
going principles which have been so briefly alluded 
to be kept in mind, satisfactory burners may be pro- 
duced for all cases. 

A great many of our applications can be well served 
by pipe burners made from standard wrought-iron 
pipe, either straight or bent to suit the particular ap- 
plication for which they are designed. The following 
table gives data for the design of such burners for 
general use. This data may be used for burners with- 
out injector tubes, and will give air-gas ratios of 
about 2.5. If injector tubes are used, the capacities 
may be increased 20 to 25 per cent, or with the ca- 
pacities given, the air-gas ratio may be increased to 
secure a very sharp and intense flame. 


— 47b 7 — 


Correcr 


Shae 
Capacity is based on one cubic foot of gas per hour 
for each 0.0165 sq. in. of actual cross-sectional area, 
or 60 cu. ft. per hour per square inch of cross-sectional 
area. Burner-port area is 0.8 of cross-sectional area 
for water gas and 0.95 for coal or coke oven gas. 
For 


above 


natural gas, 
figures and 
cross-sectional area. 

Where burners have an elbow or other short-radius 
turn or any form of baffle in burner, decrease capacity 
by 15 per cent. 


take capacity at 60 per cent of 


make total port area two times 





Data for the Design of Burners from Standard Wrought-Iron Pipe 


Actual 
Internal Cross- 


Diameter of Pipe Sectional 


Nominal \ctual Area—Sq. In. 1 In. 
14 in, 0.364 in. 0.140 sq. in. 5.5 
i/, 0.622 0.304 1.2 
¥% 0.824 0.533 22.0 

1 1.050 0.860 36.0 
ly 1.380 1.496 63.0 
ly 1.610 2.036 88.9 
2 2.060 3.356 140.0 
214 2.470 4.780 205.0 
3 3.060 7.380 320.0 
{ 4.030 12.560 530.0 


Maximum Capacity at Various Pressures 


Port Area—Sq. In. 


2 In. 3 In. 4 In. Water Gas Coal Gas 
8 9.5 11 0.11 0.13 
18 22.0 25 0.24 0.29 
32 39.0 5 0.43 0.50 
52 64.0 73 0.68 0.82 
90 110.0 125 1.20 1.40 
125 156.0 175 1.60 1.90 
200 245.0 280 2.70 3.20 
290 355.0 410 3.80 4.50 
450 550.0 640 5.90 7.00 
760 930.0 1,070 10.00 12.00 
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The Mixer and the Air Shutter 


{hat part of the burner usually spoken of as the 
mixer is considered last as it is a part that holds to- 
gether and unites other parts. Very little mixing of 
air and gas actually takes place in the mixer; this is 
carried out in the mixing tube. The function of the 
mixer is to connect with the burner cock, and to carry 
and hold in place the orifice and mixing tube. The 
importance of this function cannot be too greatly em- 
phasized for correct and true alignment of orifice and 
mixing tube are vital to the efficient operation of the 
burner. The gas jet should be projected from the 
orifice towards the center of the tube: if the align- 
ment is not true and it tends to one side, its entrain- 
ing powers are greatly reduced and a poor flame and 
flash-back trouble may result. We must see that the 
burner cock, mixer, orifice and mixing tube have a 
common center line if we want a good burner. 

The openings which admit primary air to the burn- 
er should be large enough to admit all the air that the 
burner is designed to handle with practically no loss 
due to friction. A general rule would be to make 
these openings equal to at least one-half of the cross- 
sectional area of the expanded mixing tube. This 
opening should be adjustable by means of a move- 
able air shutter which can be quickly and accurately 
adjusted, and which when once adjusted, will remain 
securely in place. Our experience is that vertical 
openings in a vertical shutter give the best results, 
because there is less opportunity for them to become 
clogged by dirt, dust or other foreign matter. 

We often see mixers with air shutters which are 
arranged to move with the burner cock and open or 
close as it does, and the question presents itself, Is 
anything gained by this device? The true answer is 
that nothing is gained. We have seen that the air 
entraining power of the gas jet is proportional to its 
momentum. As the cock closes the pressure behind 
the orifice is reduced and the velocity and mass of the 
gas in the jet will be both reduced, but the entraining 
power of the jet is proportional to the product of the 
mass by the velocity, hence it follows that the en- 
trained air will decrease more rapidly than the vol- 
ume of gas going to the burner; closing the air shut- 
ter is entirely unnecessary and cannot possibly help 
to maintain a constant proportion of primary air. It 
is possible that such a mixer may help to prevent 
flash-back by retarding the flow of air as the coc! is 
opened, but with a properly designed burner, this 
would be unnecessarv: under either consideration, 
such a mixer is 
practice. 


a useless complication and poor 


General Consideration and Illustration of Design 


It should alwavs be remembered that the figures 
given in the preceding tables and rules, represent in 
many cases compromise values such as should be 
used in building burners for general use. If, how- 
ever, we know exactly the kind of gas and the condi- 
tions of use, we can modify our design to obtain the 
best results for the particular case. The maximum 
capacities given in the preceding table are not the 
maximum capacities for any condition, but the max1 
mum capacities that can be obtained with a general 
design which will serve for a wide range of gas com- 
position, pressure and other conditions and still pre- 


>> 
div 

serve the other good characteristics of the burner. 
lf we know the conditions under which the burne: 
is to be used, we may modify our design. Thus, if 


we were building a burner for space heating or some 
similar application where high flame temperature was 
of no particular advantage and where there was 
plenty of room for a large flame, we would not care 
for a high air-gas ratio and there would be no need 
for, or advantage in, using injector cones, and we 
could use higher capacity values than those of the 
table. This would simply mean a low air-gas ratio 
and a soft flame. 

(n the other hand, if we were building a burner to 
go under a pot or tank for fairly high temperature 
work, we would want to obtain the sharpest and most 
intense flame possible, as this would mean the best 
efficiency. ‘To do this, we must have a high air-gas 
ratio and we would use capacities lower than those 
given in the table, and use injector cones in the mix- 
ing tube; furthermore, if we knew that the burner 
would never be put under automatic control and 
would never be turned very low, we could approach 
nearer to the flash-back point by using a high ratio 
of port area to cross-sectional area of burner, know 
ing that under manual control flash-back is not so 
serious as where the control is automatic. 

Let me illustrate the use of the tables and the de 
sign of a pipe burner by a practical case. Suppose it 
is necessary to heat a rectangular flat-bottomed tank 
containing water or some other liquid, by means of 
two burners placed beneath it. Let the length of the 
tank be 36 in. and let the gas available be carbureted 
water gas of 500 B.t.u. per cubic foot, and the mini 
mum pressure two pounds. 

l.et us suppose that we have calculated the maxi- 
mum heat requirements at 75,000 B.t.u. per hour and 
the efficiency of our application at 50 per cent; then 
it will be necessary to burn 300 cu. ft. of gas per hour, 
or 150 cu. ft. per burner. Referring to our table of 
pipe burners, we see that the 1%4-in. pipe has a rated 
capacity of 125 cu. ft. and that we can increase this 
to 150 by using injector cone mixing tubes, but since 
we are going to burn under a flat-bottomed vessel. 
we want as sharp a flame as possible and it seems 
better to use a two-inch pipe with an injector cone 
mixing tube and get the highest air-gas ratio and the 
sharpest flame possible. \We may take our port area 
at 2.7 sq. in. as given in the table, or we may calculate 
it by allowing 0.025 sq. in. per 1,000 B.t.u.; this will 
give an area of only 1.87 sq. in. for automatic opera 
ion. This would probably be a good value to use, 
ut assuming manual control in this case, w 


the value of 2.7 sq. in. This with an air-gas ratio of 
three will give a maximum velocity to the mixture 


: cadtetel 


choose 


from the ports of 8.9 ft. per second. Referring 
to our curves, showing the low limiting values ot 
we see that this is well situ 


ated between the limits and we decide to use it. 


velocities for water gas, 

The length of the burner proper, that is that part 
containing the ports, is in this case determined by the 
length of the tank and is thirty-six inches, and since 
the first port should be six times the diameter of the 
mixing tube from the orifice, the length of the entire 
burner and mixer will be 36 + 12 = 48 in. 

The mixing tube may be provided with an injecto: 
cone by designing and making up a tube according 
to the dimensions given in the section on the mixing 
tubes. 
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lhe next thing is to decide on the size of ports and Some Elementary Principles of Application 
their — ig. Suppose we decide to try '%-in. ports 
and \%-in. spacing between centers. Since the area of llaving designed our burner along proper lines, it 


a \-in. circle is 0.0123 sq. in., the number of ports wil! 
be 2.3 0.0123 219, but to use 219 ports with 
'4-in. spacing we would have to use three rows. Since 
the burner is 36 in. long, three rows would contain 
36 X 3 & 2 = 216, which with three jumper ports 
between rows would be just right. But three rows 
would not be desirable, as in the application we are 
considering there might not be free secon- 
dary air to the inner row, and it is also evident that 
we can afford to make our ports larger than \% in. on 
this burner. Two rows and three jumpe r ports will 
give us, with %-in. spacing, 36 3x 32+ 3 = 147, 
and the area of each port would be 2.7 = 147 0).0184 
sq. in. Referring to our select the 


access ol 


table of areas, we 
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cate our rows 45 deg. from the vertical axis of the 


burner and the ports in the two rows will, of course, 
be staggered ; this completes the design of the burner 
We must see that it is fitted with a proper mixer and 
air shutter and a of adequate size and it is 
finished. 

Probably the quickest and best way to lay out such 


cock 


a burner for drilling is to take a piece of paper as 
long as the burner and of a width equal to the out 
side circumference of the burner. The location of the 


centers of the 
drawing board 
around the pine to be 

rubber bands, and the 
the marks on the paper 


ports are 


marked on the pz 
The 


paper can then be wrapped 
drilled, being held by several 
ports are center punched by 


iper on a 


behooves us to see that we apply it properly. It would 
ve the height of folly to go to the trouble of designing 
a burner for the highest efficiency and then place it 
so carelessly that we lose the benefit of the very qual 
ities we have been to such pains to secure in the burn- 
er, and yet, this may e asily happen, as fer ins 

e have just illustrated the design of a burner to se- 
cure high flame temperature and concentration. If 
we place this burner too far from the surface to be 
heated, we may more than we gained 
have been better off with a stock burner 
flame. 

he question of is probablv the most 
important single consideration affecting the efficiency 
of application of burners. Where the 
far away from the thing to be heated 
flame contact, the efficiency 
while if it clase, the flame 
combustion results. At the same 
on which it is very hard to lay down definite rules. [n 
general, we can that the tip of the tlam« 


stance, 


lose and would 


with a long 
head room 
burner is so 
that it loses 
declines very rapidly, 
is too smothers 


time, 1f 1S a subject 


safely say 





should alwavs maintain contact with the tl to be 
heated, but the inner cone of the flame shou neve 
be allowed to approach contact. \\Ve mav sai sa 
general rule, that the head room should be twice the 
height of the inner cone 

uae er common source of heat loss in application 
is over ventilation. \We want secondat 
air to the burner where 1d this 
we want as little air draw If 
appliance is vented, we can ida ( 
or batile in the vent, but in e instal 
tions in general use has this rsa 
will tell a tale of great quantities of excess a ip 
plied to most of them It is a pity that this valu 
able instrument is so seldom used to find out how 
much excess air we are circulating with our heat 

(Other factors will affect our application efficiency 
but like those ;ust mentioned, they are so elementary 
and so evident that it seems unnecessary to discuss 
them They may be summed up by saying Study 
vour application closely and see that the heat devel 
oped at the burner goes where you want it: watch the 


leaks and losses by 
he object of 
some of the 
pheric burners 
sion of the subject, but if it 
yr stimulate interest and 
and complete handling 
tirely served it 


which it escapes 

this article has been te 
affecting the 
It is by no means 


point out 
principles design of atmos 
a complete discus 
may in any wav arouse 
extended 
subject. it will have er 


lead others to more 
f the 
S purpose. 


Filtration and Pressure Plant 
Buftalo, N. Y.—A gas filtration and pressure plant is 
to be erected in South Buftalo near the Donner Union 
Coke plant, by the new Niagara Gas Corporation, which 
recently took over the gas plant and svstem of Williar 
J. Judge. It is understood that 
spent on the project. 

The plant will be used to 
manufactured gas. It will b 
At the office of Mr. Judge, it was said that the 
ing of natural and manufactured 
ated at present. The 
ve at th 


about $100,000 will be 
purify and compress the 
e in operation about Dec. 1. 
mix 
gas was not contem 
of the new company will 
e Church Street after Oct. 31 


| office 
} 
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Vital Factors Affecting Central Station Industrial 
Gas Business 


(Continued from page 367.) 

Our condition to-day is very much similar to that 
of the electric central station some years back. Dur 
ing the past five years, especially because of the enor- 
mously increased production due to the war and after 
war period, we were able to obtain a large amount 
of industrial business. Many of these customers, 
especially the largest ones, accepted our fuel in spite 
of the high rates because no other adequate fuel was 
available. This business yielded the gas companies 
a handsome profit and helped to minimize the losses 
sustained in supplying domestic customers. 

lo-day 
costs, we 


with all industry trying to cut production 
find that we are rapidly losing our best and 
most profitable customers. In visiting the 
dustrial manufacturer after 

turer planning to discard central-station gas in favor 
of fuel of lower cost, such as fuel oil, oil gas, producer 
gas, water gas, or combination coal and water gas. 


large in 


centers I see manufac 


To remedy this condition, we must follow the ex 
ample of the electric industrv. We must adopt a scale 
of rates which will charge the domestic customer in 
proportion to his expense of the service and the indus 
trial consumer hkewise. Our present svstem whereby 


and 


industriel user is absolutely di 


we. undercharge 


charge the 


the domestic customer over 


scrimina 


on 


11S 


tory, unreasonable and above all suicidal 

lo talk about and suggest proper industrial rates 
is relatively an ecasv matter. To accomplish this, 
however, represents many serious difficulties. Many 
of our gas managers, in order to maintain and itm 
prove their industrial business, ha ittempted to 
establish industrial rates which would make it pos 
sible for central-station gas to compete with other 
fuels. When the gasman attempted to do this he 
found out that he would lose arn enormou ount of 
revenue. This he could not afford as his present rey 
enues were even inadequate to provid ; returt 

] plant investment. 


(nother means, however, was possibl 
could 


at the same 


lower industrial rates, and 
maintain its revenue bi 
To do this would mean to 
the Public Utility Commission and fight for an in 
crease in domestic rates with 
of industrial rates 

This would represent an extremely radica! step, and 
has been generally considered by the. gas manager as 
a move which would be too big and difficult to under 
take. Thus while many of our managers realized the 
wisdom of lower industrial rates. they found their 
hands tied and could do nothing. 


company perhaps, 


increasing 


time 
domestic rates. co before 


consequent lowering 


Industrial Business at Stake 


While the difficulties to be overcome are great, we 
must remember that the future of our industrial bus 
iness is at stake. 


proper industrial rates is vital to our business. We 
cannot stand still. We must either move forward 
or relinquish our future. Our backs are to the wall 


successful fu 
There must 


and we must fight not only for a big 
ture, but also for our very existence 


bea solution. 


The immediate establishment of 


The establishment of proper industrial rates means 
an entirely new policy and attitude on the part of the 
company and those concerned. ‘The company 
should sell the industrial customer gas at cost plus a 
fair return on the plant investment. When this is 
done the company will be better able to compete with 
other industrial fuels. In order to do this and at the 
same time maintain a fair return on its total capital 
investment, the company will have to go before the 
commission and ask for higher domestic rates. Do- 
ing this is indeed a radical departure and such a move 
would undoubtedly meet with delay, complication and 
uncertain when undertaken by 
company. 


gas 


SUCCESS, single 


his problem. howe\ .. does not concern only one 
company. It belongs to the entire 
should be solved by the combined efforts of all gas 


industry, an¢ 


organizations through the gas fraternity. This prob 
lem can be most successfully solved with the aid of 


our national organization, the 
ciation. The establishment of 
industrial and domestic rates should be accepted as 
an issue or policy of the entire industry and 

the various State commissions by our national 


ciation. 


\merican (gas .\sso- 


proper and equitabl 


When our State commissions have accepte: 








this policy as a fair and equitable svstem of rates, it 
will be an easy matter for each and every company 
to establish its rates in accordance with the lccal 
conditions 

Such a policy is not unreasonable In supplving 
the domestic customer the gas company only per- 
forms a part of its function. In supplving the indus 
tries of a community with a fuel which will facilitate 
production and lower costs, the gas company is serv 
not only the industry but also the community 

l its people. Ly supplying not only the domest 
needs, but also the industrial requirements, the cen 
tral station can best serve the people, and thereby be 
of maximum ut tv to the communit TI Ss oC 
oO1 be reached when each and ery @as cor n 
is allowed to distribut ts charges r 9g 11) 
equitably to the ditferent consumers, and by this 
method to establish the proper industrial and domes 
tic rates which will make it possible to serve the do 
mestic with all fairness and at the same 


custome! 
time be of maximum service to the industries in pt 


imity to our central stations. 
Domestic Increase Only Temporary 


In working out this policy it would only be neces 
sarv to increase domestic rates temporarily. Lower 
ing industrial rates to the point where our companies 
can secure large industrial business will ultimately 
result in lower rates for domestic customers, 
the company with a large and diversified lead will be 
able to make and distribute gas more cheaply to its 
domestic customers than if it had to rely on a purely 
domestic load. While our plans, therefore, mav re- 
sult in temporary hardships upon the domestic con 
sumer it will ultimately be to their interest | 
of the fact that the company will be in a position to 
supply also the domestic load at lower rates than at 
the present time. The installation of proper 
trial rates will eventually result in 
beth the industrial and domestic consumers. 

The thought that the gas company should not only 
| 


because 


weCAUS 


] - 
cheaper gas Tor 


1 ; , 1 +3 , 
trv to serve tne domestic consumet mt sneu uso 
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endeavor to supply industries at the most reasonable 
industrial rate, has rather vividly been brought to 
light by several manufacturers asking for proper in- 
dustrial rates which will make it possible for them to 
be able to use our product. 


Better Efficiency in Gas Utilization 


he subject of efficient fuel utilization is only in 
its infancy. The economies that can be realized along 
these lines are appreciated to only a very limited ex- 
tent. Gaseous fuel has the inherent qualities so 
that it is possible to utilize it with greater efficiency 
than any of our other fuels, excluding electricity. 

All gas companies will be well repaid by giving 
more time and study to the efficient utilization of in- 
dustrial gas. The development of better industrial 
appliances can and will be accomplished. Appliances 
which allow for the efticient combustion of our fuel 
and guard against enormous heat radiation and con- 
duction losses will greatly aid in giving the manu- 
facturer better service with a resultant lower fuel 
cost. 

There is one phase of this subject that merits spe- 
cial consideration. The use of recuperators and re- 
generators is one of the most practical and effective 
means of saving fuel and lowering the fuel costs per 
unit of production. In industrial furnaces the flue 
gases leaving the furnace contain from 25 to 74 per 
cent of the heat of combustion depending upon their 
temperature. By using recuperators and regenerators 
we can save from 30 to 75 per cent of this heat and 
by this means we can thereby increase the efficiency 
of our heating operations from 15 to 200 per cent, de- 
pending upon the temperature of the furnace, its for- 
mer efficiency, the efficiency of our heat interchang- 
ers and many other conditions. 

Regenerators are most favorable for very large fur 
naces, where the cost and operation of the reversing 
valves are not important factors, such fur- 
naces, open-hearth furnaces, etc. Regeneraters allow 
for the maximum recovery of the heat of the flue 
gases, but are not very applicable to the average small 
furnace or appliance because of the necessity of op- 
erating the valves intermittently and of having to 
contend with a varying temperature in the pre 
heated air. 

Recuperators, however, need no attention, allow for 
the use of gas and air under pressure, and require far 
less space. This committee believes that practically 
every appliance should contain some form of heat 
recuperator. With present developments in the man- 
ufacture of high temperature resisting metals of rea- 
sonable cost, the compact metallic recuperator is now 
a commercial success. Practically all of our indus- 
trial furnaces and appliances can be equipped with 
metallic recuperators that will allow us to preheat our 
air and gas as high as 1,200 deg. Fahr. This recu- 
perator will not readily corrode and will last for 
long periods of time sufficient to warrant their adop- 
tion. The economies effected by the use of a metallic 
recuperator are usually sufficient to pay for the recu- 
perator in a period of six months. This means 200 
per cent profit on this investment. 

By means of recuperators and regenerators wonder- 
ful economies have been obtained. In one case a high 
temperature drop forge furnace, operating at an eff- 
ciency of 7 per cent, was replaced by a furnace con- 


as glass 





taining regenerators and the efficiency of the furnace 
rose to 25 per cent. The actual efficiency of this op- 
eration was therefore increased three and a half times. 
In this irstallation the economies effected, due to bet- 
ter design better heat insulation and the use of re- 
generators were so great that the company was able 
to displace fuel oi! by city gas. In several cases the 
use of metallic recuperators in heat treating and an- 
nealing furnaces have produced such economies that 
they have made possible the use of city gas in compe- 
tition with other fuels. The use of a metallic recu- 
perator in connection with a recently developed one- 
ton brass melting furnace has resulted in a fuel con- 
sumption of only two and a half feet of city 
pound of brass melted, together with high furnace 
capacity and low metal losses. A furnace of this kind 
will result in a 50 per cent saving of fuel in compar- 
ison with ordinary or standard practice. 


gas per 


Some of our companies that have been pioneers in 
this work have been able to greatly expand their in- 
dustrial business simply because they could utilize 
gas with far greater efficiency than the manufacturers 
could obtain by other fuels. The following compara- 
tive data are results of actual practical operations and 
represent the amounts of other fuels that can be dis- 
placed by central-station gas by any company that 
will give this subject the proper attention. 

One million B.t.u. of city gas will displace any one 
of the following: 


1,050,000 to 1,500,000 B.t.u. of natural gas. 

Eight to fourteen gallons of fuel oi!—-1,100,000 
to 2,000,000 B.t.u. 

1.500,000 to 2,000,000 
producer. 

1,500,000 to 4,000,000 B.t.u. of coal or coke used 
in the selid form. 


}.t.u. of coal fired in the 


The above comparisons show that even when our 
cost of city gas is 50, 100 or 200 per cent higher than 
the cost of other fuels on the basis of B.t.u., we shall 
nevertheless be able to sell central-station zas in a 
competitive market and perform many heating opera- 
tions at a lower cost per unit of finished product than 
can be effected with other fuels 

The gasman knows that better and more efficient 
application of our fuel has greatly helped our indus 
trial business during the past few vears. The prog 
ress made. however, has been relatively small and 
leaves many of the problems unsolved. The advan 
tages to be gained are so vital to the future of our 
business that we should immediately adopt means to 
obtain the desired results with all possible speed, in 
the most complete form, and in the most effective 
manner, 

This problem, like that of rates, does not belong t 
the individual company. This matter concerns the 
future of the entire industry. The industrial fuel 
sales committee believes this subject can he mast ef 
fectively worked out by the combined efforts of all 
companies. 

We offer as a suggestion the following possible 
manner of co-ordinating and advancing our knowl- 
edge of the efficient utilization of city gas for indus- 
trial purposes. This matter can be satisfactorily 
handled by, a committee appointed by the American 
Gas Association. The work to be undertaken would 
necessarily be divided into two sections: First, the 
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study of the present appliances, furnaces and heat ap- 
plic ations: second, efforts to pé rfect better, more eco- 
nomical, and more efficient appliances and improved 
methods of fuel utilization. 

Of course, this idea is not entirely a new one. The 
first part of the suggestion which deals with the in- 
formation bearing on the present utilization equip- 
ment has been carried out for many years by our as- 
sociation and has greatly aided in increasing our in- 
dustrial fuel sales. We urge, however, that this work 
be somewhat extended and above all kept up to date. 
The most valuable portion of the service is for all in- 
dustrial fuel departments to have complete informa- 
tion regarding the latest and most efficient develop- 
ments. The advantages to be gained by this service 
are of such importance in facilitating the development 
of our business that we can well afford to give this 
matter more time, thought and study than we have 
in the past. 

Perhaps the work of the committee would be most 
valuable if all the data were compiled in the form of 
a digest report, a copy of which was in possession of 
each member company. This report would be annu- 
ally revised. This service would offer, in the most 
concise form possible, the essential characteristics of 
all heating processes, the best appliances available, 
and the advantages and the efficiencies gained in the 
various processes with the different kinds of fuels. 
Our data will tell us the best appliance for any nar- 
ticular operation and what the comparative effcien- 
cies are when using city gas with any other fuel in the 
same type or another type of furnace. With such a 
compilation of up-to-date facts the industrial fuel man 
is in a position to realize his opportunities to the full- 
est possible extent because he knows just what busi- 
ness to go after and just what economies he can ef- 
fect by the use of the most improved equipment avail- 
able at that time. 


Research Laboratory Necessary 


\ thorough knowledge of the present appliances 
and methods of utilization of our fuel are not suff- 
cient if we are to progress. ‘The efficiencies and econ 
omices of our present appliances can and will be 
lv increased. 


great- 
above 
named committee would have charge of a research 
laboratory supported by the member companies of 
our association. 


In order to accomplish this, the 


This research organization would 
undertake to realize upon the inherent advantages of 
central-station gas over other fuels and work toward 
the development of appliances and furnaces which 
would make it possible to use city gas with the great- 
est practical efficiency and economy. Py 
we would soon be able to apply city 
efficiency that we would be able to greatly expand 
our industrial business and compete with other fuels 
which cost two to three times less on a B.t.u. basis. 
While the accomplishment of this work would ap- 
pear to be the function of the appliance manufacturer, 
we realize that if we are to make the proper and nec- 
essarv amount of progress we must take a hand in the 
matter. We realize that the appliance manufacturer 
has been extremely handicapped because of the fact 
that in many cases the expense of pioneering the de- 
velopment of new appliances, seemed not to be justi- 
fied by the advantages to be gained. We can there- 
fore readily see that if we wish this matter to be de- 


this method 


cas with such 


veloped with the greatest possible speed, we must aid 
the various appliance manufacturers by some form of 
subsidy or else undertake the solution of these prob- 
lems by co-ordinating our own experience, knowledge 
and efforts. The latter method appears to us to be by 
for the most practical one, and for this reason we ad- 
vocate the establishment of a research laboratory. 

The true realization of this plan can only be really 
successful when undertaken by men who can devote 
their entire time to this work. The data to be con- 
stantly compiled and the research to be undertaken 
cannot be etfectively accomplished by the agency of 
more or less transient committees. The members of 
our association committees have their regular work, 
which comes ahead of committee work. To accom- 
plish real valuable results and carry out our plans in 
the most complete and thorcugh manner, it will un- 
doubtedly be advisable for the associaticn to adopt 
some means whereby this work will be undertaken by 
men who can give their entire time to the compilation 
of data on appliances and the working out of our re- 
search problems. Such a scheme is now being suc- 
cessfully employed in solving the problems of the 
malleable iron industry. 


Greater Economy and Efficiency in Manufacture 


It is true that such a research laboratory was sug- 
gested a few years ago, but because of the unsatisfac- 
tory financial situation at that time the suggestion 
did not meet with any real success. However, this 
committee believes that the suggestion regarding the 
research laboratory for the industry should again be 
considered and acted upon. There can be little doubt 
in the mind of any gasman that the work of a com- 
mittee towards standardization of present utilization 
equipment and methods combined with the research 
organization to develop better appliances and fur- 
naces will be of tremendous service in accelerating 
the enhancement and development of our industry. 

With success in the development of proper indus- 
trial rates and more efficient appliances, we shall be 
able to lower the cost of gas to the consumers to such 
an extent that we shall not only be able to retain our 
present industrial customers but shall also be able by 
this means to increase the immediate 
future. With all these accomplishments, however, 
we shall find that our potentialities have been realized 
to only a very small extent. 
tor in our future 
direction 


our sales in 


Perhaps the hiegest fac 
development 


les in another 

Proper rates and better appliances mean immediate 
relief and expansion. The element which is most im- 
portant in the ultimate maximum development of in- 
dustrial business 1s better, more efficient and more 
economic methods of gas manufacture. Such meth- 
ods will use the poorer grades of our enormous coal 
resources and with small initial expense will trans- 
form these fuels into gaseous heat units. 

The present status of more efficient gas manufac- 
ture is most encouraging. Several processes are be 
ing developed both in this country and abroad which 
indicate the recovery of large amounts of tar and 
ammonia and in the neighborhood of 20,000,000 B.t.u. 
of a high quality gas per ton of coal. Most of these, 
it seems are a combination of low-temperature car- 
bonization of coal with the manufacture of water gas 
from the resultant coke. The gas obtained is a mix- 
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ture of coal gas and water gas and varies in B.t.u. 
value trom 300 to 400 B.t.u. 

Developments of this kind should be of the 
est interest to all gasmen. 


great 
It really seems as if we 
can now look with certainty to the realization of our 
hopes for the future of our business. \Ve can now 
look forward to the practical development within the 
decade of a process of gas manufacture that will yield 
from a ton of bituminous coal, five to fifteen pounds 
of ammonia, fifteen to twenty gallons of coal tar, from 
13,000, 000 to 22,000,000 B.t.u. of gas. Such a system 
will obviously be highly efficient and will produce 
B.t.u. at such low cost that our central-station gas 
will be able to enter all competitive fuel markets. 

With the development of proper rates, better ap- 
pliances and more efficient manufacturing methods, 
the possibilities for industrial gas become immense. 
Not only does central-station gas become a competi- 
tive fuel for each and every industrial heating opera- 
tion, but the idea also becomes practical of using this 
gas for house-heating purposes. 

\t this point the committee wishes to sound a note 
of warning. All our success, expansion and progress 
is engulfed and held in the balance by a powerful 
agent—legislation Developments of more efticient 
gas manufacturing methods are valueless unless we 
can get rid of the present ridiculous standards regu- 
lating gas supply. There is absolutely no justification 
or even sanity in legislation which continues to force 
our utilities to supply a gas of certain B.t.u. value 
which is more expensive to manufacture and of no 
greater value than a gas which can be readily manu- 
factured at a lower cost. 

Of course, we are making progress along these 
lines. Some of our municipalities have been able to 
get down the calorific value of the gas from 600 to 
125 B.t.u. This progress, however, rather than rep- 
resenting the majority of our companies represents 
the attitude and enlightenment of only a very few of 
our State This problem, like the rest, 
can only be successfully met by all our companies 
organizing themselves into one body and taking the 
problem as a national issue. The present gas stand- 
ards are absolutely unnecessary, antiquated, and 
should be abolished. There is no reason why any 
company should be hampered by any regulation re- 
vardinge the B.t.u. value of the within certain 
limits. If we really wish to learn a lesson and realize 
what can be done along these lines, we need only to 
look into the experience and happenings in England. 

The British utilities during and after the war were 
pressed to such an extent by economic conditions that 
they were absolutely forced to demand a change of 
legislation affecting the gas supply. Their efforts 
eventually were realized by the passage of the British 
gas regulation act, which removed the antiquated 
standards, and by this means are affording each and 
every company the necessary amount of freedom to 
manufacture and supply gaseous fuel in the most eco 
nomical manner. The B.t.u. value of gas in England 
is slowly decreasing. At the present time we find 
several towns that are using a 400-B.t.u. gas both for 
domestic and industrial purposes with entire satisfac- 
tion to all parties concerned. Greater economies and 
greater efficiencies in England are now only depend- 
ent upon the establishment of more economical and 
more efficient methods of manufacture. Such work 
is making very rapid progress, due to the fact of the 


commissions. 


gas 


encouragement received by the passage of the Hritish 
gas regulation act with the consequent elimination of 
all unnecessary and hampering legislation. 

It may be well to mention the point of view finally 
adopted in England in reference to the carbon mon- 
\Vith the passage of the 
british gas regulation act, a committee was appointed 
by the board of Trade to look into the legislation to 


oxide content of the gas. 


restrict the percentage of carbon monoxide in the gas. 
After many months of investigation the committee 
reports “That it is unnecessary or undesirable to pre- 
scribe any limitation on the proportion of carbon 
monoxide which may be supplied with gas used for 
domestic The gas, however, must have 
the distinctive pungent smell of coal gas. 

It is interesting to note that the findings of this 
committee were largely influenced by the informa- 
tion received from experience in this country. The 
committee communicated with the Surgeon General 
of the United States Bureau of Public 'lealth Service 
in regard to the poisonous eflects of the high carbon- 
monoxide content of the carbureted water g 
plied in this country. The evidence submitted, 
which showed that high carbon-monoxide content 
was not detrimental as long as the gas was properly 
odorized, greatly aided the committee in arriving at 
the above conclusion. 

A committee was also appointed by the Board of 
Trade to look into the advisability of restricting the 
percentage of inerts in the gas. This committee, 
after thorough investigation, has come to the conclu- 
sion that it has not been established in evidence that 
the restriction of incombustibles is necessary or de- 
sirable at the present time. The committee, however, 
suggests that the matter again be brought up three 
years hence at which time the country in general will 
have had sufficient experience in the use of different 
grades of gas in order to more intelligently discuss 
this problem. All these matters put the British gas 
utilities in a position where they are able to carry on 
and develop their business along the most economical 
lines and in a manner most satisfactory to all parties 
concerned. The general result will be better service 
at lower cost. 

With the combined experience of England and our 
selves in regard to these matters we should not hesi 
tate to immediately make plans so that we can per- 
form our proper functions in the community. By com- 
bining our efforts, and fighting for ou rrights as one 
large unit representing the entire gas fraternity, we 
can hope to establish the proper legislation in the 
shortest amount of time. Not only should we be 
ready with the proper legislation to make possible 
the commercialization of cheaper methods of making 
but we should free ourselves with the greatest 
possible speed from the present restrictive measures 
which tend to demoralize and retard progress along 
the lines of developing more efficient and more eco- 
nomical methods of gas production. 

Let us not wait until we are compelled by endan- 
gering economic pressure to unleash our present leg- 
islation but let us profit by England’s experience and 
remove the shackles which have kept our proper de- 
velopment and prosperity in bondage. Let us enact 
legislation that will allow us to give all customers 
the best service at the lowest cost. 


purposes.” 


ras sup- 


yas, 
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The Future During the war and after the war period we 


we could do to hold things together o-dayv we 
Progress in the past in connection with industrial stend upon the threshold of a new career lhe finan 
fucl sales has necessarily been slow, due to the many cial condition of our utilities is better than it has beet 
existing unfavorable conditions. In the first place, it for vears and this improvement is slowly but sure] 
is Only 1n the past few years that the gasman, gener- increasing. ‘The attitude between the companies and 
ally speaking has become aware of the wonderful the commissions together with the public has Vel 
possibilities offered for industrial gas. Even with been better. The point of view of the diferent pat 
this knowledge at our command, we found ourselves ties concerned is gradually working towards one goal 
limited in many different directions. We were tied with the consequent proper understanding ull. “The 
in by legislation which forced us to make an expen- needs of the manufacturer for a proper gaseous fuel 
sive gas and prevented us from making a good indus- such as central station gas, have never been in great 
trial fuel with the maximum of economy Then we lemand. The experience and progress during the past 
reached a gulf when we tried to establish proper in few years in the manufacture and utilization of a 


dustrial rates; on one side the necessity for increased gaseous fuel lead us to believe that we will soon solve 
domestic rates and the commission was against us; on the problem of an economic and adequate industrial 


the other, the fact that by decreasing industrial rates gascous fuel. All these conditions mesh themselves 
we would so diminish our revenues that we would be together to put us at the top of the hill, and all we 
sent to the poorhouse. Then again the general finan have to do is to go over the top. All we have to do is 


cial situation was such that we were not able to unify our efforts to solve the problems, and win th 
obtain funds for the proper necessary extensions in game. But we must act, and the time to act is now. 

order to take care of more industrial business. All lhe future for both the industrial gas business and 
these factors worked together to retard our expansion the gas companies is very bright indeed. By adopting 





and the proper realization of our true functions. proper industrial gas rates we can increase our busi 

\t this point it might be well for the committee to "ess to a large extent. By developing better appli 
again emphasize what the real ambition of the gas @mces and increasing the efficiency and utilization of 
company should be. We must always keep before OUr gaseous fuel, we shall be able to further increase 
us the ultimate function of the gas company to sup- OUF industrial sales. Finally, by these two methods 
ply all of the heating requirements of its municipal- together with an economic and efficient method for 
ities. Our roal should be to supply a gas economical the complete gasification of coal, we shall be able to 
in manufacture and economical in utilization, at the Ttealize all of our potential fue! business. We cat 
lowest practical price compatible with a reasonable !0W, with all cert inty, look upon the time when the 
return on the money invested. To our mind there is aS business will come into its own, be the biggest ot 
no justification for individual isolated gas plants Our public service institutions and take care of the 
which are operated under neither scientific nor eco fuel requirements in every city, town and munict 
nomic conditions. The central station is not only un pality 
der obligation to supply domestic re: uirements but There is more than a billion dollars’ worth of at 
ilso the industrial demands of the communit\ Ifa nual business awaiting the gasman. This committe 
manufacturer desires a gaseous fuel, it is the duty of suggests that we take advantage of the knowledg 
your company to supply his demand. The present and experience of past developments, that we se1z 
limitations of our business are no justification for not the present opportunity, and by unified and concerted 
meeting the demands for our product effort solve the problems which are vital to our busi 

The tndustral fuel sales cocamittes believes that we "7%, m order feat we maz allow our industry to 
can make the most progress by unifvil gs our ¢ ke proere SS 21 d fulfill our ent re. oblig uth n tr oth 1 ‘ 
Our problems do not belong to the individual, to this public and the industry and ultimately find ourselves 
or that company, but concern the entire industry the oper re ration ae a es 
Our success is dependent upon the solution of many ; st t serviceable ot , a 
problems—proper rates. better appliances 1 more stitutions 
economic manufacture, together with tl enactment = 
of proper legislation and the removal « diculous 

b eal pemcni ace ligae Seeeaea aoa Issue Bonds 
tirely f uch to be overcome by t! eri s of an\ le ( H vey Fisk & Sor 
single comp lowever, wh: ( ine all o1 ilar on Denver Gas & Electric 1 ( 
efforts nection by means of the A I Gas Asso efund 6 fund er ce 
ciation a stand as one man y Cy ; , ( irs ’ 

nd nite wp , ra blems 4] ; r 

e re ( ab t yi1Ci 
Rt ca Mi le RRS at Bia | a . 
i a ae eae a ) vhicl Earnings Not Up to Estimates 

elves. the commis s and t { ( ‘ i 
tion ( ts, bl 
‘ ta iby le ] e > ] 4 +} | , 

means only can we hope t 

co he pron ct ( ( ( ) Difference 
of o1 blic utilities would n slightly more than $3,000,0 

Or oblems have been w s ears ¢ ( 
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Public Utilities Securities 


Report 


Market 


Prices of Representative Gas Bonds 


(Quotations furnished by The National City Company) 


Company 


Oct. 20,1921 


Issue Maturity Bid Asked 
American Lt. & Trac. Co..... .» Five Year 6s.......May 1, 1925 9] 92 
Brooklyn Union Gas Co........ First Consol. 5s....May 1, 1945 83 85 
Columbia Gas & Elec. Co....... PM WR cca wauians May 1, 1945 86 $8 
Consol. Gas, Elec. Lt. & Pr. 

Co. of Baltimore........ First Ref. 74s..... Dx 1, 1945 9934 101 
Consol. Gas, Elec. Lt. & Pr. Co.. General 4%s.......F: 14, 1935 76 77 
Consol. Gas Co. of New York...Sec. Conv. 78 ......Feb. 1, 1925 102'4 102% 
Consol. Gas Co. of New York... One Year Sec. 8s... Dec. 1,1921 100 100% 

New Amsterdam Gas Co...... First Consol. 5s....Jan 1, 1948 70 72 
Denver Gas & Elec. Co...... .--.Gen. (now Ist) 5s.. May 1, 1949 78 30 
ppetvost City Gas Cec cicccccccce GONl BO, .2s 000% coos Jan 1, 1923 92 95 
Equitable Illum. Gas Lt. Co. of 

Philadelphia | ee Jan 1, 1928 97 99 
Hudson County Gas Co......... First 58............NOv. 1, 1949 73 76 
Laclede Gas Light Co........... Ref. & Ext. 5s...... \pr 1, 1943 83 85 
Louisville Gas & Elec. Co....... First & Ref. 7s..... June 1, 1923 97 99 
Michigan Light Co......ccceccecs First & Ref. 5s.....Mar. 1, 1946 71 73 
Milwaukee Gas Light Co........ en 1, 1927 8214 84 
Pacific Gas & Elec. Co...... ooo Gen. & Ref. Se..... Jan 1, 1942 82 83 
Pacific Gas & Elec. Co.......... Col. Tr. Conv. 7s... May 1, 1925 98 99 
Pacific Gas & Elec. Co..... socee Pret & Rel F..... Dec 1,1940 100 101 

Cal. Gas & Elec. Corp......... Unif. & Ref. 5s.....Nov 1, 1937 89 9] 
Peoples’ Gas Lt. & Coke Co..... Refunding 5s.......Sept 1, 1947 77% 78 

Chicago Gas Lt. & Coke Co... First 5s............ July 1, 1937 81 82 
Portland Gas & Coke Co........ First & Ref. 5s... Jan 1, 1940 80 82 
Seattle Lighting Co.......... ..- Refunding 5s.......Oct 1, 1949 68 71 
Southern California Gas Co...... First 6s........ aaapere 1, 1950 85 89 
United Gas Improvement Co....Two Year 8s....... Feb 1, 1923 995¢ 100 
Utica Gas & Electric Co...... -. Ref. & Ext. 5s.....July 1, 1957 78% «81 
Washington Gas Light Co.......General 5s .........N0 1,1960 = 81 83 


Western States Gas & Elec. Co. 
of California 


a a conve Pret & Ref. Be.... 


June 1, 1941 77 81 





Rochester Gas & Electric 5s 

Rochester, N. Y the bet 
ter investment opportunities among 
the public utilitv bonds not listed at 
New York, and selling ata price t 
vield between 6 and 7 per cent, is the 
issue of Rochester Railway & Light 
Company (now Rochester Gas & 
Electric Corporation) consolidated 
mortgage 5s, due in 1954. A vield of 
6.65 per cent if held to maturity, or 
a current return of 6.59, may be had 
at the present price around 73! 

There are $10,941,009 of the bonds 
outstanding, and thev are traded in 
quite actively here, although not 
listed on the New York Stock Ex 
change. 


fyne of 


Phe loan is a general lien upon all 
of the company’s property, subject 
only to $1,400,000 prior liens which 
will be retired by 1942 through pro 
visions already made. It is also a 
first lien upon al! improvements and 
betterments which mav be made to 
the property in the future up to the 
loan’s maturity. 

The company has reserved the 
right to recall the bonds at 110 on 
any interest date. Consolidated 
mortgage 5s are available in $1,000 
denomination only, but investors who 
are impressed with the company’s 
showing may obtain a smaller de 
nomination from the general mort 
gage 7 per cent loan reviewed below. 


Bonds ranged in price between 95/2 


and 10154 during the period 1910- 


1916. 


Oklahoma Gas & Electric 5s 


Oklahoma City, Okl: 


Investors 
who want 2 short ] 


tern ic utility 
bond of good grade giving a rela 
tively high return may consider 
Oklahoma Gas & Electric Company’s 
first due in 1929. A 
yield of 7.80 per cent if held until 
maturity, or a current return of 5.98, 
may be had at the present quotation 
around 83%. 

lhe loan 1s not listed on the Nev 
York Ste 
available over the counter 
788,000 outstanding a 
gage on the company’s entire prop 
erty. 


) tonage Ags 
mortgage 5s, 


bonds are 
lhe 32,- 
re a first mort 


ck Exch: nge, but 


re redeemable at 102%. 
\n amount equal to 5 per cent of the 
bonds outstanding is set aside each 
vear by the company as a deprecia 
tion and renewal fund. 


Bonds a 


Will Not Pay Commission 


lurlock, Cal—Up to a year ago 
the city of Turlock had been receiv 
ing a 2 per cent commission on the 
gross receipts of the Pacific Gas & 
Electric Company for the company’s 
franchise to supply the city with light 
and power, but this year the com 
pany refused to pay on that basis and 
they sent their check for 2 per cent 
on the power earnings only. The 
city objected to that arrangement and 
referred the matter to their attorney 
who has advised that he has been 
unable to establish the rights of the 
city to the major amount. 


Stockholders’ Special Meeting 

Haverhill, Mass.—Haverhill Gas 
Light Company, a Stone & Webster 
property, has called a special meet 
ing of stockholders to’ consider in- 
creasing capital stock by $146,250, 
through issuance of 2,925 additional 
shares of $50 par. Proceeds are to 
be applied to payment of outstanding 
indebtedness and to other purposes. 
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e North Duncan fie with laterals 
Gas Managers Meet he N th Duncan field, 1 lateral 


running to the different wells. 





Boston, Mass.—The managers of Since last spring the Lone Star has __,,. ey tedier ‘ oie hie Pe ne, 7. 
all the public utility companies under — |aid between ten and fifteen miles of — 7 aj &® Electric ¢ moma aT wi 
the management of Stone & Web- pipe line in the Palo Pinto field cov- ahle ; ; "00 +] ny rod i it a sir Taal 
ster have just concluded a conven- — ering the Brazos district. These lines 4:00 Ge 16 cents ate housand ¢ubic 
tion in Boston. Forty-three such were laid to connect up new gas welis o aot " pees * rae ae i. 
con panies were aii, ae ted and develope d there during the early ‘ lt Me LE ihe “Bled by the aden 
ot le managers came all the way summer. \\ ith all of the completions 5, ‘The ciated ot naa 
from the Pacific Coast to attend. and the mains now service the sili » has enabled the Pawtucket 
The matter of public relations proved Lone Star has a delivering capacity Sabi oe) aoe seein e “aA and NpeTEs 
the central topic of discussion at the of 135.000.000 cu. ft. of gas per day oo take pane Shen, Sone a prom 

, ie ‘ ete aaah dln tthe Aa hte ect ge rae ise is made of further reduction to 
conference. It is felt by the man rhis gas is being distributed through = ¢ncumers. if conditions warrant it 
agement that the engineering and op north Texas by distributing gas com 7 “anger Cain poser een follow es" 
erating features o1 street railway. panies in each citv. Fort Worth and : LUC IL 16 soa “ 
electric light and vas service have Dallas are the big consumers and “Oct. 1. 192k. 
reiched such a stage of perfection either city will use more gas than “Rhode Island Public Utilities Com- 
now that difficulties are most likely practically all other cities combined mission, State House, Providence, 
to arise from the failure of human on the lines. R 
relations rather than from mechan According to Mr. Chase, the six 'C-ontienen in cur communes 
ical defects In this connection, teen-inch lines have a daily capacity tion of Aug. 23, 1920, regarding our. 


Samuel S. Kennedy, vice-president  ,¢ 10,000,000 cu. ft. per day and the _ rates for gas sold in the Blackstone 
of the Southern California Edison 


eighteen-inch line which goes into the Valley, we stated that when reduction 
Company, who has been the guest of west Texas fields has a capa ‘ity of in the cost of mannfacture war- 
the Stone & Webster management 15,000,000 cu. ft. The total maxi ranted a decrease in the prices 


during the week, made an address 


: 1 mum consumption in Fort Worth charge d for gas we would reduce our 
which proved a notable feature « 


: f and Dallas combined per dav 1s rates. We are now able to purchase 
the convention, around 55,000,000 cu. ft. Mr. Chase material at a lower cost than previ- 
is also authority for a statement that ously and we take pleasure in an- 
Seas his company is now in position to nouncing a reduction in the rates of 
serve snag ng plants for at least gas to all consumers, effective for 

Abundance of Gas for Texas one vear in adv: Lao of the present gas sold on and after Nov. 1, 1921. 
Cities time. “The rate for regular meters will 

be as follows: 


Fort Worth, Texas.—Fort Worth, ean ‘First 4,000 ft. per menth at $1.30 
Dallas and all north Texas cities re- es “we Ge hic fee 
a ee L Il Votes “No” Munici net per thousand cubic feet. 
ceiving gas service from the Lone owe o*es o on Municli- “Next 10.000 cu. ft per month at 
ed iaers Company through local pal Ownership $1.20 net ver thousand cubic feet 
distributing companies will have an “Balance per month at $1.10 net 
abundant supply of gas, not only for Lowell, Mass.—At the special elec- per thousand cubic feet 
the coming winter months but for a tion the proposition to have the city “Service charge 50 cents per 
year or more at least, is the opinion of Low ell purchase and maintain the — »onth. 





of F. L. Chase, manager of the gas_ plant of the Lowell Gas Light Com “Should a further reduction in 
department of the I.one Star. pany was defeated, 4,722 to 8,819 ost of materials, labor and taxes or 
According to Mr. Chase, the com against. an increase in the use of gas reduce 
pany has at the present time 1,000,- Retur the Lowell Chamber of our operating expenses per thousand 
000,000 cu. ft. of open-flow gas con Commerce referendum on the ques feet sufficiently to make possible a 
nected with its different mai \ll tion, ieee gr abaneige atone aia further reduction in rates, one will be 
of this gas is available for consump of a municipal gas plant in Lowell, made 
tion by north Texas cities served by either by the construction of such a “We are filing herewith new gas 
the company. For several months plant or by purchase of the Lowell rates and respectfully request that 
past the company has been making Gas Light Company’s plant?” were vou waive the customary thirty davs 
extensions and have now complet ted 447 no, 16 ves. Although not 50 per notice in order that these may he 
a second sixteen-inch main into the cent of the membership replied on come effective Nov. 1. 1921 
Duncan, Okla., field. The company the question, the number of returns “Yours verv truly, 
has also completed its ten-inch e made was considered sufficient for a “Bl ACKSTONT Gas & Erectric Co 
tensicn from the South Duneen to definite opinion by the officials “By GARDNER Rocers. Manager.” 
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Hearing Set for Oct. 25 

Jefterson City, Mo.—The State 
Public Service Commission has set 
the continuation of the gas company 
rate for Oct. 25 at Jefferson 
City. 

The city presented its evidence at 
a hearing here and asked that the rate 
for manufactured be lowered 
from $1.60 a thousand cubic feet to 
$1.30 a thousand, minus the service 
charge which is now in effect. The 
service charge ranges from 50 cents 
to $1.25 a month 
a minimum 


month. 


Case 


gas 


The city proposes 
charge of 50 cents a 

An attempt is also being made to 
force the local company to distribute 
natural gas to be furnished by the 
Kansas Natural Gas Company. It 
was brought out in the hearing here 
that enough gas could be furnished 
to supply the city between April and 
October of each vear or during the 
summer For the remainder 
of the it probably would be nec 
to supplement the natural sup 
ply with the manufactured product. 

The gas company will present its 


months. 
vear 
essary 


side at 
\s a reopening of the 
rate question, the company has 


mated that 


the hearing at Jefferson City 
result of the 

inti 
it will ask for a new val 


the plant 


uation of 


Tenney Service Convention 


annual Tenney 
vice Convention was held in Boston, 
Mass., at the X | 

10, 11 and 12 


This convention brought togethet 


») 


The twelfth Ser 


Engineers’ Clu 


) (Jet 


about Hu delegate Ss representing 

companies under the management of 
les H. Tenney & Co 

rnor Cox of Massachusetts 

lunch 

nven.1ol 


} 


DY 


1 
rates at thi 
1 
Che ( 
o~ 9 
successful ciose 


Lake Inn, 


Suntang 


ing Bullard, vice-president, Mer 
chants National Bank, Boston. 
Tuespay, Ocr. 11, 1921 

10 A. M.—Second session. 

Presiding Officer—D. E. Manson. 

“The Tenney Organization”—Pal 
mer York. 

“Good Housekeeping (and Bad)” 
A. E. Bliss. 

“The Trend of Public Utility Legis 
lation”—Allen Hollis. 

“Present-Day Public-Utility 
tions” —H. T. Sands. 


Obliga 


Tuespay, Oct. 11, 1921 
2.30 P. M. 
neers’ Club. 
Presiding Officer—A. B. Tenney. 
“Health and Efficiency”—Dr. 
Edwards, Boston, Mass. 
“The Constitution Our Safeguard” 
Hon. Harry F. Atwood, Chica- 
go, Ill. 


Third session. [ngi 


Martin 


The companies represented were: 
\merican Tar Company; Boston 
Klectrolytic Oxygen Company ; 
cord 
Massachusetts 
} 


) Con 
Klectric Company; Eastern 
Electric Company; 
Exeter & Hampton Electric Com 
pany; Fitchburg Gas & EI 
Light Company; Haverhill Electric 
Company; Malden Electric Com 
panv; Malden & Melrose Gas Light 
Company; Montpelier & Barre Light 
& Power Company; People’s Gas & 
Electric Company of Oswego; Rock 

land Electric Company; Rockland 
Light & Power Company; Salem 
Electric Lighting Company; Spring 
field Gas Light Company; Suburban 
Gas & Flectric Companv; the Bris 
tol & Plainville Electric Company ; 
Charles H. Tenney & Co.; Worces 
ter Gas Lig] 


y 
~ 


+ 


AeCTTIC 


it Company. 


> arift: 
Kreinheder, Department 
rks, stated that | 


\rthur W 


City Will Not Drill for Gas 
ie Wp Cnmiiolane 


ments until he submits his report to 
the council, it can be stated on good 
authority that the city will not drill 
but may consider the mat- 
ter of manufacturing artificial gas in 
what is known as a coke oven plant. 

The survey which Commissioner 
Kreinheder is making is the result of 
a resolution adopted by the council 
some months authorizing the 
commissioner to investigate natural 
and artificial gas propositions. The 
council appropriated $50,000 for this 


work, 


for gas, 


ago 


Construction Notes 
Reports current are that the Al 
led Power Industries, of Columbus, 
Ohio, will erect a gas plant at their 


coal mines in Tuscarawas County, 
Ohio. The new plant will 


000,000 cu. tt. 


be of DO, 
i 
capacity and will re- 


lieve the natural-gas shortage in that 
vicinity. 

From Basin, Wyo., the 
ment that the Wyoming Gas 
Company will commence work in the 
spring on a gas line from Little Buf- 
falo Basin to Basin. The route of 
the new line will permit the construc- 
tion of a 


announce- 


comes 


feeder from the Oregon 


Basin field, thirteen miles in length 


and with these completions a con 
tinuous series of pipe lines wil! con 
nect the fields of the Big Horn 
Basin. The Wyoming Gas Company 
is the distributing the 
Ohio gas marketed from the Hidden 
Dome 


agency tor 


Want Rate Increase 
Charleston, W. Va.—Application 
of the Hope Natural Gas Company, 
Pittsburgh, to 1 industrial 
ites in a number of northern 
Virginia heard 
Publi 


ica1tion 1s being 


mcreas¢ 


counties 

Service 
- app 

1 > 

the Powers Pottery my] 

Mannington. The commi 


mect ions 


Want Better Street Lichts 
Westbor \ass Westboro busi 


1 
}) 





